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IMBA’s Essential Elements

The International Mountain Bicycling Association (IMBA) promotes elements of sustainable trails in their publication 

“Managing Mountain Biking: IMBA’s Guide to Providing Great Riding” (2007, http://www.imba.com). IMBA states, the 

“goal of sustainable trailbuilding is to get water off the trail and keep users on it.”  

The 11 Essential Elements of Sustainable Trails

1.  Trail location: Sidehill trails are best

2.  Sustainable trail alignment: Avoid the fall line

3.  Half Rule: Guides trail alignment

4.  Sustainable grade: Follow the ten percent average guideline

5.  Maximum sustainable grade

6.  Grade reversals: Unbeatable drainage

7.  Outslope: Ensuring sheet flow

8.  Adapt trail design to soil texture

9.  Minimize user-caused soil displacement

10.  Prevent user-created trails

11.  Maintenance
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Trail Hardening 101

Definition
The modification of a trail tread surface by the replacement, capping, modification, integration, or addition of a natural 

or synthetic medium to improve tread characteristics, to reduce degradation, to mitigate impacts associated with trail use, or 

to increase tread utility and/or durability.

When to Trail Harden
 • When existing trail impacts are causing or may cause unacceptable onsite or off site impacts; and

 • Alternative trail locations are not available, or 

 • Alternative trail locations are not environmental acceptable or economically feasible.

Alternatives to Trail Hardening
 • Reroute to a better location

 • Manage use characteristics 

 ✧ Type of use controls

 ✧ Volume and intensity of use controls

 ✧ Season of use controls

 • Abandon or close the trail

Sites Where Trail Hardening May Be Required
 • Localized seep zones

 • Sandy surface soils  

 • Clayey surface soils 

 • Shallow surface soils 

 • Alpine tundra crossings

 • Ponded trail surfaces

 • Flooded areas

 • Flat laying terrain 

 • Ice-rich permafrost sites 

 • Overly steep trails

 • Stream crossings and fords

 • Bridge approaches

Benefits of Trail Hardening  
 • Defines a single trail alignment for travel.

 • Provides a stable, durable trail surface for traffic. 

 • Stabilizes surface soil conditions along the hardened trail alignment.

 • Halts trail widening and braiding.

 • Allows abandoned trail alignments to heal. 

 • Some methods (such as porous pavement) may allow for vegetation regrowth along the hardened trail alignment, 

reducing visual impacts, increasing stability, and contributing to habitat value.

 • Areas of heavy use 

 • Irregular microterrain

 • Wet or saturated soils

 • Entrenched trails

 • Degraded trails segments

 • Temporary access 
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Methods of Trail Hardening

 • Gadbury bridge

 • Elevated boardwalk

 • Elevated puncheon

 • Ground contact boardwalk

 • Ground contact puncheon

 • Running plank

 • Corduroy

 • Paver blocks

 • Porous pavement—unfilled cells

 • Porous pavement—filled cells

 • Porous pavement panels—geotrack configuration

 • Gravel cap—with or without geotextile

 • Cellular confinement systems

 • Causeway

 • Turnpike or ditch and elevate

 • Slot trench inversion

 • Wood chips or chunkwood

See “Selected Trail Hardening Methods” in this appendix.

Evaluation of Trail Hardening Methods
See “Evaluation of OHV Trail Hardening Methods” in this appendix.

Individual trail hardening project reports are available by contacting a staff member at http://www.nps.gov/ncrc 

/programs/rtca/contactus/regions/alaska.html

Trail Hardening Selection Criteria
The following section describes a series of different situations where trail hardening is required. It roughly follows the 

order in which certain methods should be considered based on the degree of degradation being addressed, increasing cost, 

and level of difficulty. It presents the process an experienced trail manager might use when considering trail hardening 

options for a degraded site. 

Situation 1—The site requiring hardening is near the trail head.

If the area to be hardened is near the trail head (or other point of access) and gravel can be economically delivered to 

that point, then consider the following options:

 • Gravel cap

 • Gravel cap with geotextile (geotextile use depends on site conditions) 

 • Causeway
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In general, gravel capping is the most simple and cost effective method of trail hardening for all types of use. Gravel 

is placed directly on the tread surface or over a geotextile fabric if there are deep bog holes or it is located on organic or 

saturated silt-rich soils. A causeway is simply a gravel cap confined within rock or wood curbing. 

The effective application of these methods largely depends on using an efficient way to transport gravel to the hardening 

site. Gravel hauling operations decrease in efficiency the farther from the gravel source. Efficiency is affected by type and 

size of equipment used to transport gravel. For example, if standard highway-licensed vehicles can be used, a high level of 

efficiency can be expected because these vehicles are widely available. However, highway-licensed vehicles require a wide, 

very firm, and durable trail surface to prevent secondary trail degradation issues. They also require the development of 

turn around points along the trail. On narrower trails, smaller sized specialized tracked haulers, hopper-equipped skid steer 

loaders, ½- to 1-cubic-yard belly dump trailers, ATV trailers, bucket dumping with a skid steer loader, stock, wheelbarrow, 

or other less efficient ways to transport gravel must be used. As the distance from the gravel source increases, the size of the 

load should increase to justify the time spent to deliver it. For instance, a half cubic yard delivery of gravel to cap a 5-foot 

wide trail is only marginally effective over a quarter mile from the gravel source. 

Using mechanical equipment to maximize the delivery size is a key element in making a gravel hauling operation cost 

effective. But this presents an additional challenge—gravel is heavy. A typical cubic yard of gravel weighs approximately 

3,200 pounds and its transport can produce a significant impact to the tread surface between the gravel source and its 

delivery point. A general rule is: you must have a durable tread surface from the gravel source to the delivery point. 

The larger and heavier a load of gravel, the more there may be a need to repair, upgrade, harden, or otherwise mitigate tread 

degradation along the delivery route. Limit your gravel hauling operations to dry trail conditions, after soils are well frozen, 

or over compacted snow. Consider stockpiling gravel along the route during the winter and then redistributing it over shorter 

distances when trail conditions are favorable. 

Situation 2—There is a local barrow source(s) along the trail route.

If there is a local barrow source or one that can be developed along the trail route, such as a riparian gravel bar, elevated 

terrace, gravelly hillside, cut face of friable bedrock, or some other source of good quality material, the expense of importing 

gravel to the trail head may be minimized or eliminated. If the barrow material is of high quality, such as ¾- to 1½-inch 

diameter stones with a good mix of finer fragments for bedding and to facilitate compaction, consider using it for: 

 • Gravel cap

 • Gravel cap with geotextile (geotextile use depends on site conditions)

 • Causeway

If the barrow material is not of extremely high quality but is still superior to the existing trail tread, it may be used as a 

subbase layer that is later capped with a reduced amount of high quality imported gravel. 

Poorer quality material may also be used as:  

 • Infill for cellular confinement systems

 • Infill for porous pavement 

Cellular confinement systems can be filled with substandard mineral material ranging from sand to mixed clays. In 

this system the cell membrane provides an engineered structure to supplement the limitations of the fill material. It is a 

system in which the fill material is one of several components. The other components include a base geotextile fabric, the 

geotextile cell membrane, intercell connectors, and a gravel cap. To use material from a local barrow source for infill, its 

handling characteristics, rather than its quality, will determine if the material is suitable to fill and compact within small 

individual cells. 
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As infill for porous pavement panels, the barrow material can be of very poor quality because it doesn’t provide any 

structural contribution to the rigid panel cell walls. What the material can provide is a leveling medium that improves the 

tread surface characteristics of the cells for walking, bike riding, accessibility applications, and possibly horse use. The 

material also can be used to provide a growth medium for surface vegetation if that is desired. 

Transporting barrow material from its source location to the hardening site has the same or very similar issues 

concerning haulage efficiency and tread degradation as discussed in Situation 1. 

In addition, there is the need to evaluate the barrow source and determine how to develop it. An extensive evaluation 

of the potential barrow site should be attempted. This should include opening soil pits to define the surface extent, depth of 

deposits, and the quality of the material. A small backhoe would be ideal for this work, but on a more reduced scale this can 

be accomplished with small powered augers, posthole diggers, or hand shovels.

Developing the barrow source may be accomplished most efficiently by using mechanical equipment. A tracked 

excavator can strip and stockpile vegetation and overburden, load haulage equipment, and later reclaim the pit. With the 

wide range of excavators available in the rental market, it should be possible to match equipment to the size of the operation. 

Smaller scale operations can be developed using handtools.

Be sure and plan to reclaim the pit and its access trail as part of the project. The use of porous pavement for the access 

trail may simplify that process. Don’t forget to consider off-trail impacts associated with pit development during the planning 

stage.

Situation 3—There is good quality mineral soil or mixed gravel along or beneath the trail alignment.

Often degraded trail segments develop because the tread has become entrenched in comparison to the surrounding 

terrain surface. This is common on flat or low gradients with thick surface vegetation or a surface layer of fine textured soils. 

Trail use compacts these surface layers and the entrenched trail surface collects and pools water that leads to wet and muddy 

conditions. To avoid those conditions, seek out drier ground. To evaluate trail hardening options for entrenched trail surfaces, 

determine the subsoil character underlying the tread. If there is mineral soil of relatively good quality (ideally with a gravel 

component) beneath the surface layers, it may be effective and efficient to use one of the following trail hardening methods:

 • Turnpike 

 • Ditch and elevate

 • Slot trench inversion

Turnpike and ditch and elevate are methods where side ditches are cut along the existing treadway and the excavated 

ditch material is used to build up or elevate the tread surface. The tread is then shaped and graded to drain to either side 

(crowned). The ditches improve the drainage of the site either by collecting and diverting water away from the site (on sites 

where there is enough slope to facilitate water transfer) or by lowering the water table in relationship to the newly elevated 

treadway (as on flat and level sites). In a turnpike, the material placed on the tread is contained within log or rock curbs; in 

ditch and elevate, there is no curbing. 

One disadvantage of these methods is the required disturbance width necessary to develop the ditches relative to the 

tread width. For a tread width of 3 feet for instance, the addition of ditches roughly doubles the trail disturbance width. For 

wider trails, the ratio incrementally decreases. Where this additional disturbance is not a concern, these methods should be 

considered.

The primary advantage of these methods is that the material used to harden the trail is obtained from the ditches that 

are immediately adjacent to the site that requires hardening. In some cases, a small amount of supplemental capping material 

may need to be brought in. While handtools could be used for small scale efforts, work can be accomplished more effectively 
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with mechanical equipment. A tracked excavator is ideal for this task. For large scale operations, a tracked excavator working 

with a small dozer is a good effective combination.

Slot trench inversion differs from turnpike or ditch and elevate in that the capping or elevating fill material is obtained 

from beneath the trail tread and no side ditches are developed. In this method a linear ditch along the tread alignment is 

developed in the following progression: 

1.  Poor quality surface material is stripped and set aside. 

2.  Higher quality material is excavated from beneath the trail tread.

3.  Surface material is placed in the excavated area. 

4.  Surface material is then covered with the higher quality materials excavated from beneath the trail tread.

For the method to be successful, there needs to be a relatively thin surface layer of poor quality material and higher 

quality subsurface material close to the surface. The ratio of higher quality subsurface material needs to be somewhere in the 

neighborhood of 3:1 to the surface waste. In other words, about 3 cubic feet of higher quality material must be excavated for every 

1 cubic foot of poor quality material to be buried. The method also partially relies on the fact that the volume of the subsurface 

material tends to swell when extracted (up to a 20 percent increase). The material should have good infiltration characteristics to 

help the surface tread dry and good percolation characteristics to help transfer excess surface water into subsoils.

An effective sequence of material handling can be greatly enhanced with the use of mechanical equipment. With a 

tracked excavator, a sequence can be developed to excavate and place gravel on one swing of the bucket while stripping over 

burden and burying it on the return swing. This can lead to highly efficient trail construction. 

Situation 4—Remote sites with available onsite timber.

In a situation where a segment of the trail has degraded that is not too extensive (less than 50 feet) and there is a wealth 

of small diameter (less than 6 inches d.b.h.) timber onsite, consider using: 

 • Corduroy

Corduroy can be a viable and effective method when ample small diameter timber is readily available. Normally, 

corduroy is not a recommended trail hardening method because it has relatively poor longevity, is resource consumptive, 

is labor intensive to install, and results in a rough and unfinished appearance. In spite of those limitations, corduroy was a 

pioneer road-building method in America. Traditionally the corduroy poles were buried beneath a surface cap of soil and 

gravel, which provided a durable traffic surface and encapsulated the wood to help preserve it. This method is preferred for 

trail applications, but it is seldom used because of the amount of labor involved. Usually poles are embedded into the wet 

muck, spiked to stringer poles, or lashed together. None of these methods are particularly desirable or effective however. 

Imbedded poles often shift and become ineffective, spiked poles quickly rot out and leave the spikes as a hazard, and lashing 

is a time-consuming, awkward, and muddy task. Short of burying the poles in the traditional method, lashing by weaving 

ropes around the poles is the recommended alternative. This method keeps the poles from becoming displaced from traffic 

and the direct ground contact increases the potential for long-term wood preservation (wood preserves best when the 

moisture content is higher than 20 percent).

 When moderate diameter timber (10 to 16 inches d.b.h.) is readily available onsite, consider hardening the trail with:

 • Puncheon 

For a constructed puncheon, use the onsite timber for sills and stringers and import planks and hardware for decking. 

This can be an effective method that reduces the need to import all of the material necessary for a trail hardening project. As 

with corduroy, longevity of the installation is an issue, and project economics need to be carefully considered. 
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When there is a mix of timber available and extensive trail hardening is required, consider using medium-size timber for 

sill and stringers and large diameter material for decking by milling planks onsite with a bandsaw mill.

Another method that uses a mix of timber sizes is:

 • Gadbury bridge

A Gadbury bridge uses split or sawn large diameter logs for the deck, smaller diameter material for sills, and crowder 

and bull rails. The method has the advantage of not requiring any imported material other than chain saws and log handling 

gear. It is most applicable when the sites requiring hardening are not too extensive (less than roughly 20 feet in length for 

each bridge segment) and relatively narrow. This of course depends on the nature of the timber available. The limiting factors 

are the length and diameter of the logs used for the deck and providing a thick enough sill (20 inches in diameter or larger) if 

linking bridge segments together for longer installations. 

Situation 5—Very remote sites, extensive degraded segments, no onsite timber, nonmineral soils, organic 

or ice-rich permafrost.

In this situation the trail manager faces a challenging problem that is common in Alaska and some northern areas 

where vast stretches of muskeg, shrub lands, and black spruce woodland dominate the landscape. Usually all trail hardening 

material must be imported to the site. In general, gravel is too heavy to be transported long distances unless it can be 

transported during winter conditions over snowpacked or ice roads. If this is possible, see situation number 1 above. Once 

gravel is ruled out, consider one of the following:

 • Importing wood timbers or planks for

 ✧ Boardwalk or puncheon

 ✧ Running plank

 • Importing structural geotextiles for

 ✧ Porous pavement 

 • Importing wood chips for

 ✧ Chunkwood 

A discussion on the pros and cons of each of these methods is provided below. 

Boardwalk or Puncheon, Running Plank

Using imported wood timbers and planking does have some potential for remote sites. One advantage is fairly 

economical material costs but transportation tends to be expensive. The large volume of material necessary for boardwalk 

and puncheon installations (less so for running plank) creates material transport issues. These materials will have to be 

ferried to the construction site, either overland or by air. A winter transport operation may be a good option using sleigh or 

wheeled vehicles over packed snow. Helicopter slinging is also an option, although costs can be quite high (see discussion 

on helicopter sling operations). Another concern is the potentially short service life for the cost of materials and their 

transportation. Carefully evaluate the project to make sure the use of wood products is economically viable. Commercially 

preserved wood will increase service life and may be worth the additional cost. 

Porous Pavement

Porous pavement is a product very well suited to this situation. Although expensive to purchase, it has similar or cheaper 

transportation costs than wood—especially in the geotracks configuration. Porous pavement panels have excellent longevity 

and are easy to handle in the field; each panel weighs less than 10 pounds and is about 19 by 39 inches. The panels minimally 
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affect local hydrology and support vegetation regrowth of disturbed sites. They are packaged in roughly 500-pound pallets 

that are just the right weight for helicopter slinging by medium-size aircraft.

The publication “Managing Degraded Off-Highway Vehicle Trails in Wet, Unstable, and Sensitive Environments” 

(Meyer 2002) has a detailed installation guide for porous pavement panels.

Chunkwood

Chunkwood has considerable potential for hardening trails in semiremote locations. The use of chunkwood has several 

advantages: 

 • It is lightweight.

 • It is simple to handle, transport, and spread.

 • It would have good longevity in many northern environments.

 • The material costs could be fairly cheap. 

Unfortunately there are several disadvantages:

 • The chunkwood method has never been widely tested for trails.

 • It requires a major source of wood.

 • It requires a special type of chunkwood production equipment.

 • Material handling would require some specialized pieces of equipment.

 • Unless the moisture contents remains above 20 percent or below 4 percent, the chunkwood may rot fairly quickly.

The method is attractive when chunkwood could be produced onsite and transported with standard road equipment 

along the trail. Top capping the chunkwood with soil or gravel would improve the quality of the tread surface and help retain 

moisture in the chunkwood. Chunkwood could be economically transported by helicopter in large self-dumping sling sacks. 

For helicopter sling operations, secure the materials (metal band wood products) in sling-sized bundles (by weight) 

from the mill, lumber yard, or manufacturing facility to help facilitate safe handling in the field. Also plan on spotting the 

sling load drops along the trail alignment with a spacing equal to the material coverage on the ground. Using three sets of 

sling gear also can increase efficiency. While one set is in flight with a load, the ground crew on the sending end is rigging a 

second and the crew on the receiving end is retrieving a third set from a previously dropped load. When an inflight load gets 

dropped, the third set gets sent back to the sending crew. In this manner, the helicopter is never delayed waiting for rigging 

and will greatly maximize the cost benefit of the slinging operations.

 Situation 6—Wetlands or shallow ponds, areas subject to flooding. 

For wetland sites with standing water or shallow ground water, shallow ponds, or areas subject to flooding consider:

 • Elevated boardwalk

 • Ballasted or anchored porous pavement

Elevated boardwalk on piers, helix screw anchors, or other types of post structures would be the preferred trail hardening 

method for these sites. At some sites, thick sill timbers may be sufficient to elevate the boardwalk above water levels. 

Installing porous pavement panels is a method that can be used where ground contact is allowed. Since the panels are 

neutrally buoyant, they must be secured or they will be displaced during high water events. In ballasted porous pavement, the 

grid cells are filled with 1½- to 3-inch diameter washed gravel to secure the cells. In anchored porous pavement, earth screw 

or duckbill anchors are used to secure them. 

Both of these methods work well to protect wetlands and aquatic areas. Their selection should be made based on the site 

and project requirements. 
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Situation 7—Floating vegetation.

Floating vegetation is found in shallow depressions where ponds have been filled slowly with thick layers of vegetation. 

A probe inserted into the vegetation mat will readily penetrate to underlying water. The vegetation is often thick enough 

to support foot or ATV passage but quickly degrades with frequent use. At these sites, a highly effective method of trail 

hardening is:

 • Porous pavement panels (unfilled, 2-meter-wide configuration)

Use of porous pavement panels was discussed in other situations.
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Selected Trail Hardening Methods
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Appendix C: Forest Service Trail Class Matrix
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Appendix D: Best Management Practices
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Appendix D: Best Management Practices

 • Best Management Practices for OHV Planning and Decisionmaking on Forest Lands
 • Best Management Practices for Implementing OHV Use on Forest Lands
 • Best Management Practices for Monitoring OHV Use on Forest Lands
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Best Management Practices for OHV Planning and Decisionmaking 
on Forest Lands

General Planning and Decisionmaking BMPs
 • Close all unauthorized and/or illegal routes. When possible, recover the site with native species, vertical mulch or 

convert to nonmotorized single track if appropriate.

 • Close routes that have a history of unsuccessful enforcement of unauthorized off-road vehicle activity along or 

adjacent to the route, and associated resource damage.

 • Avoid creating loop routes where so doing would open up large acreages to potential OHV impacts, legitimize 

unauthorized routes, or isolate wildlife habitat within interior loops.

 • Reclaim administrative routes once the administrative purpose ends.

 • Require all motorized camping to occur in designated campsites. Reclaim unauthorized motorized camping sites.

 • Close routes that serve no needed, discrete purpose, have no definable destination (for example, cherry stemmed 

routes in roadless areas) or are duplicative. It is the obligation of those promoting designation of a route to show that 

there is a public need that cannot be met by other routes or by other access means.

Planning and Decisionmaking BMPs for Forest Soils
 • Locate routes only in areas with stable soils; avoid highly erodible soils.

 • Avoid locating routes in areas with biological crusts.

 • Do not locate routes to climb directly up hillslopes. Route grades should be kept to a minimum and not exceed a 15 

percent grade.

 • Do not locate routes above treeline or in other high elevation areas that are ecologically significant and/or especially 

prone to erosion.

 • Locate routes a minimum distance (as listed below) from waterbodies and wetlands:

 ✧ Fish-bearing streams and lakes—300 ft

 ✧ Permanently flowing non-fish-bearing streams—150 ft

 ✧ Ponds, reservoirs, and wetlands more than one acre—150 ft

 • Do not designate new routes requiring stream crossings and prioritize closure, rerouting or creating bridge crossings 

for existing routes that have stream crossings.

 • Do not locate routes in areas with soils contaminated by mine tailings, or mine tailings reclamation sites, at least until 

they are recovered, fully stable and able to sustain safe OHV usage. If route construction is necessary, reclamation 

activities should be completed prior to route construction.

 • Close and restore routes that cause high levels of erosion (for example, raise sedimentation above Total Maximum 

Daily Loads (TMDL) and reduce native fish population potential).

 • Require all motorized camping to occur in designated campsites. Reclaim undesignated motorized camping sites.

Planning and Decisionmaking BMPs for Vegetation
 • Locate routes in areas that do not have sensitive, threatened, or endangered plant species.

 • Locate routes where there are no unique plant communities, such as aspen stands, bogs, wetlands, riparian areas, and 

alpine habitat types.
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Planning and Decisionmaking BMPs for Wildlife

 • Set levels of acceptable disturbance that are compatible with maintaining species viability or recovery.

 • Locate routes in areas that do not have critical habitat (formally designated or just important for survival) for sensitive, 

threatened, and or endangered wildlife species.

 • Locate new routes where they are unlikely to significantly affect the populations of important native wildlife species 

specifically regarding reproduction, nesting, or rearing.

 ✧ Do not locate routes in areas with concentrated or particularly important ungulate fawning or calving areas.

 ✧ Do not locate routes inside buffer distances for nesting sites.

 • Locate routes a minimum distance (as listed below) from waterbodies and wetlands:

 ✧ Fish-bearing streams and lakes—300 ft

 ✧ Permanently flowing nonfish-bearing streams—150 ft

 ✧ Ponds, reservoirs, and wetlands more than one acre—150 ft

 • Locate routes as far as possible, but a minimum of 150 ft from natural caves, tunnels, and mines where bat nurseries 

are commonly found.

 • Locate routes in discrete, specified areas bounded by natural features (topography and vegetative cover) to provide 

visual and acoustic barriers and to ensure that secure habitat is maintained for wildlife.

 • Locate routes in forest cover and not in open country. Long sight lines in open country make the visual effects of 

machines more pronounced.

Planning and Decisionmaking BMPs for Special Areas and Ecosystems
 • Do not locate routes in roadless areas, research natural areas, citizen or agency proposed Wilderness, Wilderness study 

areas, and other lands with Wilderness character. Close and rehabilitate those routes that exist on the ground in these areas.

 • Locate routes a minimum distance from waterbodies and wetlands:

 ✧ Fish-bearing streams and lakes—300 ft

 ✧ Permanently flowing non-fish-bearing streams—150 ft

 ✧ Ponds, reservoirs, and wetlands more than one acre—150 ft

 • Do not locate routes on cliffs, cliff edges, or along ridges.

 • Locate routes as far as possible, but a minimum of 150 ft from natural caves.

 • Do not locate routes in alpine habitat.

 • Avoid locating routes in areas containing archeological finds or other cultural and historic sites.

Planning and Decisionmaking BMPs for Use Conflicts
 • Designate motor-free quiet use zones in both backcountry and front-country settings that emphasize wildlife needs 

and relatively low-impact recreational activities.

 • Prioritize motorized route designations to protect public land resources and the safety of all public land users, and to 

minimize conflicts with other recreational uses and nearby residences.

 • Ensure that OHV use does not preclude meeting the demand for hiking, equestrian, and other non-motorized 

recreational uses.

 • Do not locate OHV routes on trails, areas, or watersheds primarily used by hikers, horseback riders, mountain bikers, 

hunters, birdwatchers, or other quiet recreationists and sportsmen, particularly those routes where unmanaged use has 

lead to motorized encroachment on non-motorized trails.

—Adapted with permission from “Best Management Practices for Off-Road Vehicle Use On Forestlands,”

at http:www.wildlandscpr.org

Also see “Best Management Practices for Implementing OHV Use on Forest Lands” and “Best Management Practices for 

Monitoring OHV Use on Forest Lands” in this appendix.
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Best Management Practices for Implementing OHV Use on Forest Lands

General Implementation BMPs
 • The scope and scale of the designated route network should be limited by the fiscal capacity to monitor, enforce, and 

maintain that network (in addition to the ecological and social considerations detailed elsewhere in these BMPs).

 • Prohibit cross-county travel.

 • OHV use should occur only on roads and routes that are designated open.

 • Off-road vehicle maps must indicate open routes, access points and access requirements, overall route mileage and 

density, season(s) of allowable use, and road/route conditions. Maps should also include a narrative plan that details 

the consequences of illegal off-route riding.

 • Routes are designated for appropriate vehicles based on the commensurate level of engineering (for example, 

single-track dirt bike routes are not designated for use by four-wheeled off-road vehicles). Design monitoring and 

enforcement programs to ensure that routes are not illegally converted for use by larger vehicles.

 • Ensure that enforcement and management of hunters, and antler shed collectors, meets travel plan standards.

 • BMPs related to OHV events:

 ✧ OHV event permits shall ensure that the event does not lead to conditions that no longer meet desired ecological 

conditions. Event participants must be required to use those routes that can sustain such a level of use without 

leading to an increase in habitat degradation, wildlife displacement, conflict with pedestrians or other vehicle 

types, etc. 

 ✧ There should be opportunity for public review/comment on the event application and participation in the 

monitoring.

 ✧ Funding either from the agency or event promoter is sufficient to cover permit approval costs, event monitoring, 

event enforcement, and post-event reclamation. A bond sufficient to cover the costs described should be posted 

prior to the vent. Such bond shall remain in place until post event reclamation has restored habitat, wildlife, and 

other uses to their desired condition.

 ✧ OHV event participants should only be allowed to camp in predetermined or designated motorized campsites.

 ✧ Post OHV event restoration that requires actions on the ground shall be completed within 6 months of the event, 

or sooner if seasonal conditions require immediate action.

Implementation BMPs for Forest Soils
 • Identify the type or types of soil and steepness in the area that is being affected by OHVs and use this information to 

prioritize mitigation efforts and create target management objectives to minimize erosion.

 • Identify where waterbodies and wetlands are located, where routes cross them, and whether there are fish present.

 ✧ Prioritize stream crossing closures and route relocations, and if necessary determine appropriate sites for 

upgrades and/or bridge crossings.

 • Ensure adequate maintenance of bridges and culverts on routes to help prevent unauthorized stream crossings that 

might damage soils, streambanks, riparian vegetation, etc.

 • Estimate the average soil loss for areas that are currently and obviously negatively affected by OHVs. The Universal 

Soil Loss Equation shows as slope increases, ground cover decreases, and thus soil loss increases. The 1996 USDA 

Handbook 703 “Predicting Soil Erosion by Water: A Guide to Conservation Planning With the Revised Universal 

Soil Loss Equation (RUSLE)” (http://www.techtransfer.osmre.gov/nttmainsite/Library/hbmanual/rusle703.htm) is a 

detailed reference for predicting soil erosion by water. Close and restore routes if the soils are determined to exceed 

standards for acceptable soil loss.

 • If closing or moving a particularly damaging route is not possible, mitigate erosion with waterbars or other erosion 

control measures.

 • Close and restore areas that have become “mud bogging areas” or are prone to “mud bogging.”
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 • Close and restore routes where it has been determined, through analysis, that cumulative impacts of erosive activities 

(for example, OHVs combined with fire, livestock grazing, or other erosive stressors) are leading to a stream failing to 

meet erosion standards.

 • Prioritize for closure renegade routes going directly up hillslopes, into wetland areas (including wet meadows), or 

adjacent to designated routes.

 • Adaptively manage by closing or mitigating a damaging route if monitoring identifies that forest soil conditions are no 

longer in compliance with planning and decisionmaking BMPs.

Implementation BMPs for Vegetation
 • Identify what sensitive, threatened, and/or endangered plants are in OHV use areas, as well as rare, fragile and/or 

unique plant communities (such as aspen stands, bogs, wetlands, riparian, alpine areas). Record the survey information 

into a GIS (Geographic Information System) database.

 • Close areas where sensitive, threatened, and/or endangered plant species are at risk.

 • Remove invasive non-native plants from routes when feasible.

 • Prohibit motorized camping in areas where invasive plants are a problem.

 • Control invasive plants in staging areas to avoid their spread onto routes.

 • Identify areas where invasive plants present a problem and require that all OHVs using such areas wash vehicles when 

exiting such areas.

 • Close and restore routes documented as contributing to the spread of non-native invasive plants into relatively weed-

free areas.

 • Use native species when revegetating a closed route.

 • Modify livestock grazing practices or halt grazing in newly restored areas where routes have been closed.

Implementation BMPs for Wildlife
 • Survey for sensitive, threatened, and endangered animals, as well as critical habitat (formally designated or just 

important for survival), in OHV use areas. This survey information should be catalogued and regularly updated in a 

GIS database.

 • Prohibit OHV use in critical habitat for sensitive, threatened, and endangered species.

 • Maintain large unfragmented, undisturbed blocks of forestland where no routes are designated.

 • Maintain and improve habitat security by protecting whole areas rather than individual route closures.

 • Reduce road/route density to below 1 mi/mi2 in important wildlife areas.

 • Conduct adequate nest searches to identify raptor nest sites. Seasonally close OHV areas in raptor nesting territories 

during sensitive nesting phases. 

 • If routes are already in important native wildlife habitat, seasonally close during sensitive seasons.

 ✧ Calving/fawning period for known key ungulate calving/fawning areas 

 ✧ Critical ungulate wintering habitat/winter concentration areas

 ✧ Migration corridors during migrations

 • Do not allow the use of OHVs off designated routes for game retrieval.

 • Develop public information and educational programs targeting OHV users to raise wildlife awareness, such as 

information about wildlife species in the focal area, key wildlife sign, and the impacts of OHVs to those species.

 • Address recovering carnivores such as grizzly bears and wolves:

 ✧ Prohibit OHV use in grizzly bear habitats that provide important food sources during spring and early summer. 

These habitat components include riparian shrub types, aspen stands, wet meadows, and avalanche chutes.

 ✧ In areas with established wolf packs where there is a desire to reduce the potential for disturbance and the risk of 

illegal killing, limit OHV route densities to less than 1 mi/mi2.
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Implementation BMPs for Special Areas and Ecosystems

 • Identify where routes come close to roadless areas, research natural areas, citizen or agency proposed Wilderness, 

Wilderness study areas, and other lands with Wilderness character. Secure the boundaries of these areas and ensure 

that there is no proliferation of OHVs into protected areas. Increase signage, effectiveness of closures and enforcement 

at these areas.

 • Close and restore unauthorized routes in special ecosystems.

 • Identify and close where routes are near riparian areas, wetlands, cliff edges, natural caves, alpine habitat, and 

cultural and historic sites. If closure is not possible, secure the boundaries of these areas and ensure that there is no 

proliferation of OHVs into these sensitive areas. Increase signage, effectiveness of closures, and enforcement at these 

areas.

 • Ensure that bridges and culverts are present and fully functional on routes. Minimize the number of times a route 

crosses a riparian area.

 • Do not allow travel in washes or perennial streambeds.

Implementation BMPs for Use Conflicts
 • Undertake proactive and systematic outreach to motorized and non-motorized visitors in order to facilitate mutual 

understanding of the preferences and desired experiences of public land visitors.

 • Establish trails or recreational working group with both motorized and non-motorized stakeholders that meet 

regularly with land managers. These groups should work cooperatively to identify and resolve use conflict in a manner 

consistent with agency policy.

 • Work with agency and local law enforcement to implement penalties and consequences for violating OHV regulations 

that will dissuade OHV users from such violations.

 • Conduct surveys to establish the demand and opportunities for non-motorized recreation.

 • Document use conflicts in a database that is shared with the public.

 • Match OHV use to the available management and enforcement capacity (funding and staffing). This will assure that 

resources exist to guarantee adequate legal enforcement along all routes.

—Adapted with permission from “Best Management Practices for Off-Road Vehicle Use On Forestlands,” 

 at http:www.wildlandscpr.org

Also see “Best Management Practices for OHV Planning and Decisionmaking on Forest Lands” and “Best Management 

Practices for Monitoring OHV Use on Forest Lands” in this appendix.
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Best Management Practices for Monitoring OHV Use on Forest Lands

General Monitoring BMPs
 • Tier OHV use to the available monitoring capacity (funding and staffing).

 • Establish protocols for citizen (including OHV users) monitoring of motor vehicle use, conditions of roads/routes, and 

associated adaptive management to address identified problems.

 • Make monitoring data, Geographic Information Systems (GIS) data and analysis (in a format that is usable and easily 

manipulated) readily available to the public.

 • OHV events should have agency monitoring and enforcement staff in the field for the entire event. All monitoring and 

enforcement records shall be open to public review no later than 1 month after the event.

 • Assess documented user conflicts to identify trends or trouble areas where management should be reviewed. 

Implement adaptive management in response to monitoring results including closures, restoration, maintenance, etc.

 • The following monitoring measures are the minimum, and should be recorded or measured annually:

 ✧ Document the creation of renegade routes, unauthorized cross-country travel or off-route trespass, and the 

ecological and economic impacts of such illegal actions.

 ✧ Monitor for impacts of OHV-related camping. Monitor designated motorized campsites to ensure they are not 

increasing in size and that new dispersed motorized camp sites are not being illegally created.

 ✧ Monitor system routes for widening, braiding, and creation of parallel routes or renegade routes.

 ✧ Monitor whether signs and barriers prohibiting travel are abided by or ignored, and whether signs and barriers are 

vandalized, destroyed, or removed.

 ✧ Monitor success of restoration projects and ecological recovery efforts along newly closed routes.

 ✧ Monitor for change in condition of routes over time and resulting impacts (or enhancements).

 ✧ Monitor for amount and change in motorized use and wildlife use along routes over time.

Monitoring BMPs for Forest Soils
 • Make quantitative measurements of erosion at reasonable time intervals (plus measurements following significant 

storm events). There must be specified thresholds of erosion that require specific actions.

 • Monitor for the amount of erosion occurring on all routes (designated and renegade). Gather data needed for the 

Universal Erosion Soil Loss Equation. The Universal Soil Loss Equation shows as slope increases, ground cover 

decreases, and thus soil loss increases. The 1996 USDA Handbook 703 “Predicting Soil Erosion by Water: A Guide to 

Conservation Planning With the Revised Universal Soil Loss Equation (RUSLE)” (http://www.techtransfer.osmre.gov   

/nttmainsite/Library/hbmanual/rusle703.htm) is a detailed reference for predicting soil erosion by water.

 • Regularly survey for and identify renegade off-route spurs.

 • Map stream crossings without culverts or bridges and note stream sedimentation levels and visible soil/channel 

impacts in these areas.

 • Identify areas of significant amounts of bare soil or route-widening along routes through photos and route width 

measurements.

 • Monitor closed and restored routes to ensure the measures taken are effectively mitigating impacts to forest soils.

Monitoring BMPs for Vegetation
 • Make quantitative measurements of key vegetation parameters at reasonable time intervals and identify specified 

thresholds of vegetation condition that require specific actions.

 • Monitor routes for sensitive, threatened, and/or endangered plants in OHV use areas, as well as rare, fragile and/or 

unique plant communities.

 • Monitor for unauthorized spur routes into areas with sensitive, threatened, and endangered plant species.

 • Monitor routes for presence and spread of non-native species or the decline of native species.
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 • Monitor closed and restored routes to ensure effective mitigation for damaged vegetation is occurring.

 • Monitor the success of revegetation projects.

 • Adaptively manage by closing or mitigating a route if monitoring identifies that vegetation conditions are no longer in 

compliance with planning and decisionmaking BMPs.

Monitoring BMPs for Wildlife
 • Make measurements of key wildlife/habitat indicators at reasonable time intervals and identify specified thresholds 

that require specific actions.

 • Monitor routes for sensitive, threatened, and endangered animals in OHV use areas.

 • Monitor routes to identify whether they are impacting the reproduction, nesting, or rearing of key indicator species.

 • Monitor routes to identify whether there are unauthorized spur routes, especially if they approach waterbodies, 

wetlands, and bogs that are key habitats for amphibians and reptiles, or natural caves, tunnels, and mines where bat 

nurseries may occur.

 • Monitor use concurrently with local wildlife populations to determine the impact on wildlife species.

 • Monitor closed and restored routes to ensure they are effectively mitigating impacts to wildlife.

 • Manage adaptively through closure, rerouting, or mitigation if monitoring identifies that wildlife conditions are no 

longer in compliance with planning and decisionmaking BMPs. OHV use in important wildlife habitats should only 

be allowed after peer-reviewed studies or data from wildlife and OHV monitoring conclude that wildlife populations 

will not be impaired.

Monitoring BMPs for Special Ecosystems
 • Monitor to identify whether there are unauthorized spur routes in roadless areas, research natural areas, citizen or 

agency proposed Wilderness, Wilderness study areas, and other lands with Wilderness character.

 • Monitor to identify whether there are off-route spurs in riparian areas, wetlands, cliff edges, natural caves, alpine 

habitat, and cultural and historic sites.

 • Monitor closed and restored routes to ensure closures are effectively mitigating impacts to special ecosystems.

 • Adaptively manage by closing or mitigating a route if monitoring identifies that special ecosystem conditions are no 

longer in compliance with planning and decisionmaking BMPs.

Monitoring BMPs for Use Conflicts
 • Use monitoring to identify use conflicts on trails, areas, or watersheds traditionally used by hikers, skiers, horseback 

riders, mountain bikers, hunters, or other quiet recreationists and sportsmen.

 • Monitor closed and restored routes to ensure that motorized use is not occurring.

 • Use monitoring data to limit or prohibit OHV access on routes where its use is leading to trespass onto other 

nonmotorized trails, areas, or watersheds.

 • Require that motorized users have identification on vehicles equal in visibility to that found on highway vehicles.

 • Monitor and enforce OHV noise violations by equipping law enforcement personnel with sound meters that can be 

easily calibrated and used in the field to test noise levels of OHVs at established trailheads and staging areas.

—Adapted with permission from “Best Management Practices for Off-Road Vehicle Use On Forestlands,” 

 at http:www.wildlandscpr.org

Also see “Best Management Practices for OHV Planning and Decisionmaking on Forest Lands” and “Best Management 

Practices for Implementing OHV Use on Forest Lands” in this appendix.
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Appendix E: Forms

 • Forest Service TRACS Trail Management Objectives
 • TMO Development Input
 • Condition Assessment Manual Data Sheet
 • Condition Assessment Codes and Ranking Weights
 • TRACS Survey
 • Prescription Manual Data Sheet
 • Prescription Codes
 • Project Production Log
 • Prescription Cost Estimate
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Forest Service TRACS Trail Management Objectives



165

Appendix E: Forms

F
o

rm
s

E



Appendix E: Forms

166

F
o

rm
s

E



167

Appendix E: Forms

F
o

rm
s

E
TMO Development Input

Administrative Elements
Management unit ___________________________ Subunit _____________________________

Trail name _________________________________  Facility number _______________________

Trail management section _____________________________________________________________

Location Data (from “Element 4— Documentation of Trail Location”) 

Attach a topographic map with trail location and land status.

Notable land status conflicts __________________________________________________________

Existing Use Conditions (from “Element 1—Preliminary Status Assessment”)

Type of use ___Recreational  ___Subsistence  ___Administrative  ___Other___________

OHV vehicle classes      Volume  Season  Use trend

____ATVs (less than 1,500 lbs. GVW, less than 60 inches wide)  ________ _______ _______

____Track vehicles (weasels, others)    ________ _______ _______

____4-wheel-drive ATVs     ________ _______ _______

____Motorcycles      ________ _______ ______

____Unlimited      ________ _______ _______

____Unknown      ________ _______ _______

Estimated multiple use levels     ________ _______ _______      

____Foot traffic      ________ _______ _______

____Mountain bike       ________ _______ _______      

____Winter use

 _____Snow machine     ________ _______ _______

 _____Ski      ________ _______ _______

 _____Dog sled      ________ _______ _______

____Other ______________________   ________ _______ _______

Codes:
 Estimated volume of use  N  None Low  Less than 50 passes/year Moderate  50 to 100 High  More than 100 
 Unknown season of use  S  Summer/thaw season W  Winter/freeze season
 Trend   >  Increasing  =  Stable <  Decreasing

Existing Physical Conditions (from “Element 5—Trail Condition Assessment”)

Tread character

___________Average width (range)   _________ to ___________

___________Average/typical grade (range, in percent) _________ to ___________

Surface character  

___________Roughness ___________Size of obstacles

Clearing limits 

___________Width ___________Height
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Existing Use, Class, and Condition 

Type of managed use

__________________________  Trail Class  1 2 3 4 5

__________________________  Trail Class  1 2 3 4 5

__________________________  Trail Class  1 2 3 4 5

__________________________  Trail Class 1 2 3 4 5

Trail condition summary

 _____Percent in good condition   _____Linear feet 

 _____Percent in fair condition    _____Linear feet 

 _____Percent in degraded condition  _____Linear feet

 _____Percent in very degraded condition   _____Linear feet 

 _____Percent in extremely degraded condition _____Linear feet 

Date of assessment_________ by_______________________________________

Estimated condition trend ____Degrading  ____Stable  ____Improving

Issues with alignment location (from “Element 4— Documentation of Trail Location”)

   ____Ridge tops  ____Water crossings _____Flat lands

Other ________________________________________________________

Integrated sustainable design guidelines (from “Element 5—Trail Condition Assessment”)

 Controlled grade  ____None  ____Partial (_____percent)  ______Totally   

 Integrated water control ____None ____Partial (_____percent)  ______Totally

 Full bench ____None ____Partial (_____percent)  ______Totally

 Durable tread ____None ____Partial (_____percent)  ______Totally

Presently, the trail is (from “Element 6—Evaluation of Management Options”):

 ____Design sustainable  

 ____Performance sustainable (for existing use types and levels of use)

 ____Maintainable 

 ____Unmaintainable 

Estimates of Necessary Investments (from Elements 7 through 9: Trail Prescriptions, Trail Maintenance, and 

Implementation)

Estimated investment to maintain sustainable condition _________Dollars _________ Labor

Estimated investment to obtain sustainable condition _________Dollars _________ Labor

Estimated investment to maintain maintainable condition _________Dollars _________ Labor

Estimated investment to obtain maintainable condition _________Dollars _________ Labor
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Other Concerns/Conflicts (From “Element 2—Environmental Analysis”) 

Administrative _______________________________________________________________________________

Social ______________________________________________________________________________________

Biological __________________________________________________________________________________

Physical ____________________________________________________________________________________

Existing Management
Maintenance

_____None    _____Minimal yearly _____Minimal occasional _____Moderate yearly

_____Moderate occasional _____Heavy yearly _____Heavy occasional  

Last maintenance ___________ by ___________________________________

Monitoring

____None to date ____Yearly _____Occasional ____Planned 

Last monitoring __________ by _____________________________________

Method__________________________________________________________

Recommendations for Desired Future Condition
_______Manage for present use type and levels of use

_______Manage for decreased or increased use levels (circle one)

_______Manage to improved multiple use 

_______Manage change in use types _________________________________________________________

Desired trail status  

 _____Maintain design sustainable or performance sustainable  

 _____Obtain design sustainable 

 _____Maintain maintainable

 _____Obtain maintainable

 _____Close and abandon

 _____Close and stabilize/rehabilitate

 _____Create alternative route __________________________________________________________

 _____Monitor only

 _____Other _________________________________________________________________________

Recommended OHV vehicle types and characteristics 

_________Type  _______Width  ______Weight  ______Season _________Volume 

_________Type  _______Width  ______Weight ______Season _________Volume 

_________Type  _______Width  ______Weight  ______Season _________Volume 
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Allowed use recommendations

___________________________ Type ________ Season _________Volume 

___________________________ Type ________ Season _________Volume 

___________________________ Type ________ Season _________Volume 

Managed use recommendations

___________________________ Type ________ Season _________Volume 

___________________________ Type ________ Season _________Volume 

___________________________ Type ________ Season _________Volume 

Designed use recommendations

___________________________ Type ________ Season _________Volume 

Appropriate Design Specifications (for type of designed use)

Tread width  _____Inches

Grade (percent)  _____Average _____Maximum

Outslope (percent) _____ to _____

Minimum turn radius  _____Feet

Turn types  _____Switchback _____Climbing _____Super elevated

Clearances (inches) _____Width _____Height

Surface   _____Smooth  _____Moderate  _____Rough

Structures   _____Drainage _____Culverts

   _____Bridges    _____Retaining walls  _____Trail hardening (method)______

 

Drainage control methods_______________________________

 Recommended interval______________

Signs   _____ Regulatory _____ Interpretive ____ Trail markers

Management Actions (from “Element 6—Evaluation of Management Options”) 

 ______No action required or the status quo appears to be adequate 

 ______Increased maintenance recommended

 ______Reroutes recommended 

 ______Durability of tread improvements required

 ______Trail closure recommended with   

   _____Stabilization  _____Rehabilitation  _____Reclamation

 

Comments/details ___________________________________________________________

Recommended construction/maintenance techniques ____________________________________________

_______________________________________________________________________________________
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Implementation Status
Maintenance/mitigation status ____None required

 ____Desirable but unplanned

 ____Proposed but unfunded____________

 ____Funded ________________________

 ____In process 

 ____Completed _______

Monitoring status ____None required

 ____Desirable but unplanned

 ____Proposed but unfunded___________

 ____Funded ________________________

 ____In process  

 ____Completed _______

Next steps ______________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

Assessment completed by 

____________________________________Date_________

____________________________________ Date_________ 
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Condition Assessment Manual Data Sheet 
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Condition Assessment Codes and Ranking Weights

Line data 

Feature Attribute Code Description and value options Ranking weight
 (NV = no assigned value)

TRAILWAY TRACKTYPE Track type

M Main NV

SA Secondary—active NV

A-D Abandoned—degrading 25

A-S Abandoned—stabilized -10

A-R Abandoned—reclaimed -20

A Access NV

C Cutoff NV

SP Spur NV

TRACK Track characteristic

ST Single track NV

DT Double wheel track 2

WT Wide track 6

M2 Multibraid 2 to 4 25

M5 Multibraid 5 to 10 50

M> Multibraid more than 10 75

NI Not indicated NV

IMPACTWIDTH Impact width

< Less than 1.5 feet NV

1–3 1.5 to 3 feet NV

3–6 3 to 6 feet NV

6–12 6 to 12 feet 8

12–18 12 to 18 feet 20

18–24 18 to 24 feet 25

24–40 24 to 40 feet 50

40–80 40 to 80 feet 75

80–160 80 to 160 feet 75

160–320 160 to 320 feet 75

320–480 320 to 480 feet 75

>480 More than 480 feet 75

NI Not Indicated NV

TGRADE Trail surface grade

0–3 0 to 3 percent 4

4–8 4 to 8 percent 0

9–11 9 to 11 percent 0

12–15 12 to 15 percent 4

16–20 16 to 20 percent 8

21–30 21 to 30 percent 10
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Feature Attribute Code Description and value options Ranking weight

 (NV = no assigned value)

TRAILWAY 
(continued)

TGRADE
(continued)

31–40 31 to 40 percent 15

41–60 41 to 60 percent 20

>61 More than 61 percent 20

3FL 0 to 3 percent fall line 4

8FL 4 to 8 percent fall line 4

11FL 9 to 11 percent fall line 6

15FL 12 to 15 percent fall line 8

20FL 16 to 20 percent fall line 10

30FL 21 to 30 percent fall line 15

40FL 31 to 40 percent fall line 20

50FL 41 to 50 percent fall line 20

60FL 51 to 60 percent fall line 20

>FL More than 60 percent fall line 20

TREADGEO Tread geometry

F Flat 4

OS Outsloped -4

IN Insloped NV

CC Concave 15

CV Convex -4

ENT Entrenched 25

NI Not indicated NV

SIDESLOPE Hill sideslope

0–3 0 to 3 percent 4

4–12 4 to 12 percent NV

13–30 13 to 30 percent NV

31–60 31 to 60 percent NV

61–80 61 to 80 percent 4

81–100 81 to 100 percent 6

>100 More than 100 percent 8

NI Not indicated NV 

SURFACE Trail surface character

Natural surfaces

UV Upland vegetation NV

WV Wetland vegetation 20

FV Floating vegetation 20

NO Native organic 20

FM Native fine mineral 8

F/G Fines over gravel base 5

M Mixed fines and gravel -4
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Feature Attribute Code Description and value options Ranking weight

 (NV = no assigned value)

TRAILWAY 
(continued)

SURFACE
(continued)

ASG Alluvial soil and gravel -8

S Sand 15

G Gravel -10

C Cobble -5

BR Bed rock or rubble -20

WXF Water crossing over fines 20

WXS Water crossing over sand 10

WXC Water crossing over coarse 5

Altered surfaces

IG Imported gravel -8

T Timbers/planking -8

P Pavers -10

CDR Corduroy -2

GTX Geotextile surface -10

TP Turnpike -6

BR Brush/rough filled 20

PD Paved -20

W/C Wood chips or chunkwood -4

O Other NV

DRAINAGE Soil drainage

W Well drained -4

M Moderately well drained 2

P Poorly drained 10

S Saturated 15

PD Ponded 20

WR Water running 20

NI Not indicated NV

MUDMUCK Mud and muck index

N None NV

M Muddy 8

EM Extremely muddy 20

MH Muckhole 35

MM Multiple muck holes 60

SI Seasonal impassable 25

I Impassable all times 75

CO Churned organics less than 6 inches 15

CO+ Churned organics greater than 6 inches 35

NI Not indicated NV
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Point data

Feature Attribute Code Value

ANCHORPT
(anchor point)

TYPE B Beginning

M Middle

E End

Jct Junction

A Angle

TB Trail break

AQUAMGT
(water management)

TYPE WB Water bar

GD Grade dip or grade reversal

ND Natural dip

C-R Culvert—round

C-O Culvert—other

OXD Open topped cross drain

CKD Check dam

D-A Ditch start

Feature Attribute Code Description and value options Ranking weight
 (NV = no assigned value)

TRAILWAY 
(continued)

RUTTING Rut depth

N None NV

<2 Less than 2-inch ruts 8

8 2- to 8-inch ruts 25

16 9- to 16-inch ruts 50

32 17- to 32-inch ruts 75

60 33- to 60-inch ruts 75

>60 More than 61-inch ruts 75

Not 
indicated 

NV NV

VEGCOND Vegetation condition

N None NV

L Light impact NV

M Mod impact 2

H Heavy impact 3

S Stripped 4

E-R Elevated roots 25

R-H Regrowth—herbaceous -5

R-W Regrowth—woody -15

R-N Regrowth—natural -25

STONES Stoniness

N None NV

<10 Less than 10 percent 4

25 11 to 25 percent 15

75 26 to 75 percent 25

100 75 to 100 percent 50
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Feature Attribute Code Value

AQUAMGT
(continued)

TYPE 
(continued)

D-B Ditch angle or end

CD-A Curtain drain start

CD-B Curtain drain angle or end

DL Drainage lens

O Other

CONDITION S Serviceable

M Requires maintenance 

RP Replace

RM Remove

CULVERT SIZE (Numeric value) Diameter in inches

AQUAPROB   
(water problem)

TYPE SF Structure failure

BKD Blocked drain

WO Wash out

HC Headcut

EZ-A Erosion zone start

EZ-B Erosion zone angle, mid, or end

D Dam or blockage

PD Ponded area

S/S Spring or seep

EC-A Erosion channel start

EC-B Erosion channel angle or end

DZ Deposition zone

SDP Sediment discharge point

O Other

STREAMX 
(stream crossing)

TYPE UNF Unimproved ford

IF Improved ford

B Bridge 

C Culvert

O Other

STREAM NAME (Text entry) Name of stream

WATER WIDTH (Numeric value) Water width at crossing

NAT’L BANK-BANK (Numeric value) Width of natural banks

CROSSING WIDTH (Numeric value) Water width at crossing (in feet)

STRUCTURE WIDTH (Numeric value) Structure width (in feet)

STRUCTURE LENGTH (Numeric value) Deck length (in feet)

CFS (Numeric value) Approximate flow in cubic feet per minute

PHYREFPT 
(physical reference point—
single point or line feature)

TYPE TMM Temporary milage marker

MP Milepost

TM Trail marker

C Cairn

SM Survey marker

PM Property marker
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Feature Attribute Code Value

PHYREFPT
(continued)

TYPE
(continued)

MM Management marker

RJX Road junction or crossing

PLX Powerline crossing

FX Fence crossing

O Other

MILEPOST (Numeric value) Milepost value in miles

NAME/VALUE/COMMENT (Text entry) Name or value

INTRSTPT
 (interest point—
3-dimensional feature)

TYPE VP Viewpoint

S Shelter

CS Campsite

G/B Gate or barrier

B Bollard

TC Trail counter location

CS Cabin

STR Structure

PO Pullout

K Kiosk

RS Ranger station

OUT Outhouse

RR Restroom

W-P Water—potable

SA Staging area

HS Helicopter landing area

GS Gravel source

TS Timber source

CR Cultural resource

S-H Site—human activity

NS Nest site

T&E Threatened or endangered plant 

W Weeds

TH Trail head

D Debris

O Other

SURVEY 
(survey control point)

TYPE S Cadastral section

P Property

E  Elevation

BM Benchmark

LABEL (Text entry) Text on survey marker

ELEVATION (Numeric value) Elevation on survey

SOURCE (Text entry) Source of value: topographic map, 
GPS, altimeter, monument, other
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Feature Attribute Code Value

PHOTOPT 
(photo reference point)

TYPE (Text entry) Subject of photo

(Numeric value) Frame reference number

(Numeric value) Bearing in degrees 

HAZARD TYPE ST Standing tree hazard 

FT Fallen tree

BRS Brush/branches/vegetation

SSD Steep side dropoff

SG Steep grade

WO Major washout

A Abrupt trail end

XCS Extreme cross slope

XRS Extreme rough surface

SS Slick surface

R Rocks on trail

L Landslide/debris flow

SWH Still water hazard (deep)

RWH Running water hazard

BH/D Boghole/depression

PP Pinch point

BC Blind corner

BI Blind intersection

WH Wildlife hazard—bear den, bees

VH Vegetation hazard—poison plant

HZM HAZMAT (hazardous material)

O Other

SIGNS TYPE D Directional

R Regulatory

I Informational

W Warning

TEXT (Text entry) Sign message

CONDITION S Serviceable

M Requires maintenance

RP Replace

RM Remove

PTGEN 
(point generic)

COMMENT (Text entry) Comment
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Line Data

Feature Attribute Value code Value

TRAILWAY ACTION Type of action to take

New New

M Maintain

U/R Upgrade/rebuild

N/R Narrow/reduce

W/E Widen/enlarge

A Abandon

C/B Close/barricade

R Rehabilitate

O Other

TGRADE Segment specified grade range (in percent)

0–3% 0 to 3 percent

4–6% 4 to 6 percent

7–9% 7 to 9 percent

10–12% 10 to 12 percent

13–15% 13 to 15 percent

16–20% 16 to 20 percent

21–25% 21 to 25 percent

Other Some other percent not listed above

SURFGRUB 
(typically new 
construction)

Surface grubbing (vegetation stripping and leveling/shaping surface)

NR None required

L Light  

M Moderate

H Heavy

GRADING 
(typically 
maintenance)

Shaping and/or reshaping already exposed tread surface

NR None Required

L Light  

M Moderate

H Heavy

THARDENING Trail hardening method specified

N None required

GC Gravel cap (specify depth below)

GCf Gravel cap with geotextile (specify depth below)

PPP Porous pavement panels (specify configuration)

PPPf Porous pavement panels with geotextile 

PPPi Porous pavement panels infilled cells (specify depth of infill below)

C Corduroy

CC Chunkwood or wood chips (specify depth below)

CCf Chunkwood or wood chips with geotextile

P/Be Puncheon/boardwalk—elevated

P/Bg Puncheon/boardwalk—ground contact

Prescription Codes
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Feature Attribute Value code Value

TRAILWAY 
(continued)

THARDENING 
(continued)

T Turnpike

Txd Turnpike with cross drain

C Causeway (specify wood or rock rim)

Cxd Causeway with cross drain

SLT Slot trench inversion

RA Rock armor

P Pavers (specify type)

Pav Pavement (specify type)

O Other (specify type)

CAPPING Gravel or infill depth (for capping or infill)

NR None required

2–4 2 to 4 inches

4–8 4 to 8 inches

8–12 8 to 13 inches

12–18 12 to 18 inches

>18 More than 18 inches

SUBBASE Coarse material or general fill—as subgrade or drainage lens (specify 
material requirements)

NR None required

2–4 2 to 4 inches

4–8 4 to 8 inches

8–12 8 to 12 inches

12–18 12 to 18 inches

18–24 18 to 24 inches

24–36 24 to 36 inches

36–48 36 to 48 inches

>48 More than 48 inches (specify)

CLEARING 
(typically new 
construction)

Vegetation removal—trees and brush

NR None required

L Light—greater 500 feet/person hour

M Moderate—100 to 500 feet/person hour

H Heavy—less than 100 feet/person hour

SIDEBRUSH 
(typically 
maintenance)

Vegetation removal to specified clearing limits

N None required

L Left side requires brushing (outbound)

R Right side requires brushing (outbound)

B Both sides require brushing 

SIDEDITCH Ditch work along side of trail—new construction or maintenance

NR None required

M-L Clean or otherwise maintain left ditch (outbound)

M-R Clean or otherwise maintain right ditch (outbound)

M-B Clean or otherwise maintain both right and left ditches

N-L Construction new ditch left side (outbound)
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Feature Attribute Value code Value

TRAILWAY 
(continued)

SIDEDITCH
(continued)

N-R Construction new ditch right side (outbound)

N-B Construction new ditch both sides

CUTFILLSEC Cut and fill segment—area of side slope or flat cut and fill construction 
(check trail management objectives for full or partial bench construction 
requirements)

NA Not applicable

<15% Cut full bench construction across a sideslope less than 15 percent

15–45% Cut full bench construction across a sideslope between 15 and 45 
percent

45–100% Cut full bench construction across a sideslope between 45 and 100 
percent

>100% Cut full bench construction across a sideslope more than 100 percent 
(requires full bench)

CoF Cut on flat—downward cut ramp (e.g. one bench level to a lower bench 
level)

FoF Fill on flat—fill to build ramp (one bench level to upper bench level) or 
infill depression

REHAB Rehabilitation of abandoned segments—with integrated water 
management

NR None required—abandon with no treatment

S Scariface surface to encourage natural reseeding and revegetation

RS Reseed

RH Rehabilitate with vegetation transplants, debris scatter, etc.
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Point Data

Feature Attribute Value codes Value

BRIDGE TYPE EST Existing 

New New

ACTION CST Construct

RP Replace

M/U Maintain/upgrade

A/B Abandon/barricade

LENGTH (Numeric value) (In feet)

WIDTH (Numeric value) (In inches)

ANCHOR POINT TYPE B Beginning

Mid Mid

END End

JCT Junction

ANG Angle or apex of turn

AQUAMGT ACTION New New

M Maintain

Re Replace

Rc Recondition

E/E Expand/enlarge

TREATMENT Wbr Water bar

GR Grade reversal (new construction) or dip (existing)

RGD Rolling grade dip 

ND Natural dip (enhancement)

Cul-r Culvert—round

Cul-o Culvert—other (specify)

Oxd Open top cross drain

CKD Check dam

HCTx Headcut treatment

SF Spot fill

OD Open drain

DitA Ditch A’—start point

DitB Ditch B’—angle or end point

DRN-A Drain A’—start point for discharge drain ditch

DRN-B Drain B’—angle or end point for discharge drain ditch

SMP Drainage sump—open or rubble filled infiltration pit

Cur-A Curtain drain A’—start of vertical collection drain

Cur-B Curtain drain B’—angle or end of collection drain

SD-A Sheet drain A’—start of horizontal transfer drain

SD-B Sheet drain B’—angle or end of horizontal transfer drain 

CULVERT SIZE (Numeric value) (Diameter in inches)

STREAMX ACTION New New

M Maintain

U Upgrade
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Feature Attribute Value codes Value

STREAMX
(continued)

ACTION
(continued)

RP Replace

Rc Recondition

E/E Expand/enlarge

A/C Abandon/close

TYPE UF Unimproved ford

IF Improved ford

BDG Bridge

CUL Culvert

LENGTH (Numeric value) (Length in feet)

WIDTH (Numeric value) (Width in feet)

DEVELOPMNT ACTION New New

M Maintain

RP Replace

Rc Recondition

E Expand

A/C Abandon/close

TYPE PO Pullout

VPT Viewpoint

SHEL Shelter

CMP Campsite

CAB Cabin

STR Structure

SA Staging area

HELI Helispot

GrS Gravel source

FlS Fill source

RkS Rock source

TbS Timber source

Dp/DS Dump/disposal site

O1 Other 1

O2 Other 2

PHYREFPT ACTION New New

EST Existing

M Maintain

RP Replace

Rc Recondition

Exp Expand

A/C/R Abandon/close/remove

TYPE TH Trail head

Bol Bollard

MP Milepost (default)

TM Trail marker

SurM Survey marker
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Feature Attribute Value codes Value

PHYREFPT
(continued)

TYPE
(continued)

PrpM Property marker

RJct Road junction/crossing

Tjct Trail junction

G/B Gate or barrier

Cor Corridor boundary

TCtr Trail counter

PwrX Powerline crossing

FenX Fence crossing

O Other

MILEPOST (Numeric value) (Milepost number)

PHOTOPT FRAMREF (Text entry) (Reference number)

BEARING (Numeric value) (Compass bearing in degrees)

HAZARD TYPE HZTR Hazardous tree removal

DTC Down timber clearing

SR Stump removal

BBV Brush/branches/vegetation

PBar Place barrier

IGR Install guard rail

EDR Earth debris removal

ODR Other debris removal

RK Rock removal

WPP Widen pinch point

CSD Clear for sight distance

IWS Install warning sign

IGU Install guide marker

Slo Slow traffic

FH Fill hole(s)

O Other

CNTROLPT TYPE MajP Major positive point 

MinP Minor positive point

MajN Major negative point

MinN Minor negative point

ELEVSTA (Numeric value) (Elevation station)

METHOD NA NA

GPS GPS

ALT Altimeter

CNTROLPT METHOD 
(continued)

Topo Topographic

Mon Monument

O Other

SIGNS ACTION New New

EST Existing

M Maintain

RP Replace
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Feature Attribute Value codes Value

SIGNS
(continued)

ACTION
(continued)

Rc Recondition

Exp Expand

Rem Remove

TYPE Dir Directional

Reg Regulatory

Inf Informational

Wrn Warning

SIDESTRUC TYPE SCP Switchback centerpoint

CTCP Climbing turn centerpoint 

RW-A Retaining wall A’

RW-B Retaining wall B’

FS-A Fill segment A’

FS-B Fill segment B’

CS-A Cut segment A’

CS-B Cut segment B’
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Project Production Log

Project________________________________________  Crew boss___________________________

Date Activity/task Crew 
size

Total 
hours

Accomplishments Production 
rate/hour

Mobilize/
demobilize

Materials Material 
cost  

(dollars)
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An example of proposed preliminary trail improvements to meet the basic level of maintainable tread conditions.
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Line data

Feature Attribute Value/description (menu selection options)

TRAILWAY TRAILNAME (Text entry)

TRACKTYPE Main, secondary-active, abandoned-degrading, abandoned-stabilized, abandoned-
reclaimed, access, cutoff, spur

TRACK Single track, double wheel track, wide track, multibraided 2 to 4, multibraided 5 to 10, 
multibraided more than 10, not indicated

IMPACTWIDTH Less than 1.5 feet, 1.5 to 3 feet, 3 to 6 feet, 6 to 12 feet, 12 to 18 feet, 18 to 24 feet, 
24 to 40 feet, 40 to 80 feet, 80 to 160 feet, 160 to 320 feet, 320 to 480 feet, more than 
480 feet

TGRADE 
(trail surface grade)

Contour: 0 to 3 percent, 4 to 8 percent, 9 to 11 percent, 12 to 15 percent, 16 to 20 
percent, 21 to 30 percent, 31 to 40 percent, 41 to 60 percent, more than 61 percent

Fall line: 0 to 3 percent, 4 to 8 percent, 9 to 11 percent, 12 to 15 percent, 16 to 20 
percent, 21 to 30 percent, 31 to 40 percent, 41 to 60 percent, more than 61 percent

TREADGEO 
(tread geometry)

Flat, outsloped, insloped, concave, convex, entrenched, not indicated

SIDESLOPE 0 to 3 percent, 4 to 12 percent, 13 to 30 percent, 31 to 60 percent, 61 to 80 percent, 
81 to 100 percent, more than 101 percent, not indicated

TSURFCHAR 
(trail surface 
character)

Natural surfaces: Upland vegetation, wetland vegetation, floating vegetation, native 
organic, native fine mineral, fines over gravel, mixed fines and gravel, alluvial sand 
and gravel, sand, gravel, cobble, bedrock or rubble, water crossing over fines, water 
crossing over sand, water crossing over coarse 

Altered surfaces: Imported gravel, timbers/planking, pavers or block, corduroy, 
geotextile surface, turnpike, brush/rough fill, paved, wood chips/chunkwood, other

DRAINAGE Well drained, moderately well drained, poorly drained, saturated, ponded, water 
running across surface, not indicated

MUDMUCK None, muddy, extremely muddy, muck hole, multiple muck holes, seasonally 
impassable, impassable at all times, shallow churned organics (less than 6 inches), 
deeply churned organics (more than 6 inches), not indicated

RUTTING None, less than 2 inches, 2 to 8 inches, 9 to 16 inches, 17 to 32 inches, 33 to 60 
inches, more than 61 inches, not indicated

VEGCONDITION 
(vegetation condition)

None, light impact, moderate impact, heavy impact, stripped, elevated roots, regrowth-
herbaceous, regrowth-woody, regrowth-natural

STONES None, less than 10 percent, 11 percent to 25 percent, 26 to 75 percent, 76 to 100 
percent, not indicated

SIDEBRUSH None, light, moderate, heavy, not indicated

COMMENT (Text entry)

ROAD TYPE Access, primary highway, secondary, subdivision, unimproved, other

SURFACE Paved, gravel, dirt, other

WIDTH Less than 8 feet, 8 to 12 feet, 13 to 16 feet, 17 to 20 feet, 21 to 30 feet

ROAD NAME (Text entry)

LINEGEN 
(line generic) 

COMMENT (Text entry)

Alaska NPS OHV Condition Assessment Data Dictionary
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Point data

Feature Attribute Value/description (menu selection options)

ANCHORPT
(anchor point)

TYPE Beginning, middle, end, junction, angle, trail break

AQUAMGT
(aqua management 
point)

TYPE Water bar, grade dip, rolling dip, natural dip, culvert-round, 
culvert-other, open top cross drain, check dam, ditch A 
(starting point), ditch B (turn or end point), curtain drain A, 
curtain drain B, other

CONDITION Serviceable, requires maintenance, replace, remove

CULVERT SIZE (Numeric value in inches)

AQUAPROB
(aqua problem point)

TYPE Structure failure, blocked drain, wash out, head cut, 
erosion zone A, erosion zone B, dam, ponded area, 
spring/seep, erosion channel A, erosion channel B, 
deposition zone, sediment discharge point

STREAMX
(stream crossing point)

TYPE Unimproved ford, improved ford, bridge, culvert, other

STREAM NAME (Text entry)

WATER WIDTH (Numeric value in feet)

NATURAL BANK TO BANK WIDTH (Numeric value in feet)

CROSSING WIDTH (Numeric value in feet)

APPROXIMATE FLOW (Numeric value in cubic feet per second [cfs])

STRUCTURE WIDTH/DIA (Numeric value in feet or inches)

STRUCTURE LENGTH (Numeric value in feet)

PHYREFPT
(physical reference point)

TYPE Temp mileage marker, mile post, trail marker, cairn, 
property marker, management marker, road junction, 
powerline crossing, fence crossing, other

MILEPOST (Numeric value in miles 0.5 to 999)

NAME/VALUE/ COMMENT (Text entry)

INTRSTPT
(interest point)

TYPE View point, shelter, camp site, cabin, structure, pullout, 
gate or barrier, kiosk, ranger station, outhouse, restroom, 
water-potable, staging area, helispot, gravel source, 
timber source, cultural resource, site of human activity, 
nest site, threatened or endangered plant site, weeds, 
bollard, trail counter, debris, trail head, other

COMMENT (Text entry)

SURVEYPT
(survey point)

TYPE Section, property, elevation, bench mark

LABEL (Text entry)

ELEVATION (Numeric value in feet MSL [mean sea level])

SOURCE Topographic map, GPS, altimeter, monument, other

PHOTOPT
(photo point)

FRAME/REFERENCE NUMBER (Numeric value)

BEARING (Numeric value in degrees 1 through 360)

SUBJECT (Text entry)
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Feature Attribute Value/description (menu selection options)

HAZARD 
(hazard point)

TYPE Standing tree, fallen tree, brush/branches/vegetation, 
steep side drop off, steep grade, major washout, abrupt 
trail end, extreme cross slope, extremely rough surface, 
slick surface, rocks on trail, landslide/debris flow, still-
water hazard, running water hazard, boghole/depression, 
pinch point, blind corner, blind intersection, wildlife hazard, 
vegetation hazard, hazmat, other

NOTE/COMMENT (Text entry)

SIGNS TYPE Informational, directional, regulatory, warning, other

TEXT (Text entry)

CONDITION Serviceable, poor, replace, remove

PTGEN 
(point generic)

COMMENT (Text entry)

Area data

Feature Attribute Value/description (menu selection options)

BRAIDED IMPACT 
AREA

COMMENT (Text entry)

PARKING TYPE Paved, gravel, compacted dirt, vegetation, other, mixture

CONDITION Serviceable, poor

SOILTER 
(soil/terrain)

COMMENT (Text entry)

AREAGEN 
(area generic)

COMMENT (Text entry)
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Line data

Feature Attribute Value Description

TRAILWAY  Measurable segment of trail (varying length) with similar 
physical parameters throughout its length. 

TRAILNAME Trail name given for delineation purposes.

TRACKTYPE Unofficial designation of overall trail use patterns.

Main Primary active route of travel.

Secondary—active Actively used trail, but not the most active. There may be 
more than one secondary trail.

Abandoned—degrading Alignment is no longer in use—has active erosion/
degradation issues.

Abandoned—stabilized Alignment is no longer in use—is stable, for example, no 
active erosion or continued degradation.

Abandoned—reclaimed Alignment is no longer in use—is completely revegetated by 
natural or artificial means.

Access Secondary route to main trail, such as from a secondary trail 
head.

Cutoff Alignment between two legs of main or secondary routes.

Spur Alignment from main or secondary trail to an end point.

TRACK On-the-ground pattern of trail surface disturbance.

Single track A single track—typically a narrow footpath or cycle path.

Double wheel track 1 set of parallel wheel tracks with a mostly vegetated center 
hump—more than 75 percent vegetated.

Wide track A wide travel track, mostly stripped of vegetation—less than 
25 percent vegetated.

Multibraid 2 to 4 Between 2 and 4 sets of tracks—single tracks, double wheel 
tracks, or wide tracks.

Multibraid 5 to 10 Between 5 and 10 sets of tracks—either single tracks or 
double wheel tracks.

Multibraid >10 More than 10 sets of tracks—a whole lot of tracks affecting a 
very large area.

Not indicated Value was not mapped during inventory.

IMPACTWIDTH Width of the total surface impact associated with the trail—not 
just trail width—measured perpendicular to the direction of 
travel.

<1.5 feet Surface impact is less than 1.5 feet wide—typical of well-
defined single track.

1.5 to 3 feet Surface impact is 1.5 to 3 feet wide—typical of well-defined 
social trail.

3 to 6 feet Surface impact is 3 to 6 feet wide—typical of well-defined ATV 
trail.

6 to 12 feet Surface impact is 6 to 12 feet wide—typical of well-used ATV, 
wide or braided segment.

12 to 18 feet Surface impact is 12 to 18 feet wide—typical of well-used 
ATV, wide or braided segment.

18 to 24 feet Surface impact is 18 to 24 feet wide—typical of well-used 
ATV, wide or braided segment. 

Definitions of Terms for the Alaska NPS OHV Condition Assessment 
Data Dictionary
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Feature Attribute Value Description

TRAILWAY
(continued)

IMPACTWIDTH
(continued)

24 to 40 feet Surface impact is 24 to 40 feet wide—typically a braided 
impact area.

40 to 80 feet Surface impact is 40 to 80 feet wide—typically a braided 
impact area.

80 to 160 feet Surface impact is 80 to 160 feet wide—typically a braided 
impact area.

160 to 320 feet Surface impact is 160 to 320 feet wide—typically a braided 
impact area.

320 to 480 feet Surface impact is 320 to 480 feet wide—typically a braided 
impact area.

>480 feet Surface impact is more than 480 feet wide—typically a 
braided impact area.

Not indicated Value was not mapped during inventory.

TGRADE 
(trail grade)

The grade in percent of the trail as measured by a clinometer, 
inclinometer, or Abney hand level. 

0 to 3 percent Trail grade along the segment is essentially flat, between 0 to 
6 percent, and is a contour alignment.

4 to 8 percent Trail grade along the segment is between 4 to 8 percent and 
is a contour alignment.

9 to 11 percent Trail grade along the segment is between 9 to 11 percent and 
is a contour alignment.

12 to 15 percent Trail grade along the segment is between 12 to 15 percent 
and is a contour alignment.

16 to 20 percent Trail grade along the segment is between 16 to 20 percent 
and is a contour alignment.

21 to 30 percent Trail grade along the segment is between 21 to 30 percent 
and is a contour alignment.

31 to 40 percent Trail grade along the segment is between 31 to 40 percent 
and is a contour alignment.

41 to 60 percent Trail grade along the segment is between 41 to 60 percent 
and is a contour alignment.

>60 percent Trail grade along the segment is more than 60 percent and is 
a contour alignment.

0 to 3 percent fall line Trail grade along segment is 0 to 3 percent, and more than 
half of the percent grade of the adjacent sideslope.

4 to 8 percent fall line Trail grade along segment is 4 to 8 percent and more than 
half of the percent grade of the adjacent sideslope.

9 to 11 percent fall line Trail grade along segment is 9 to 11 percent and more than 
half of the percent grade of the adjacent sideslope. 

12 to 15 percent fall 
line

Trail grade along segment is 12 to 15 percent and more than 
half of the percent grade of the adjacent sideslope.

16 to 20 percent fall 
line

Trail grade along segment is 16 to 20 percent and more than 
half of the percent grade of the adjacent sideslope.

21 to 30 percent fall 
line

Trail grade along segment is 21 to 30 percent and more than 
half of the percent grade of the adjacent sideslope.

31 to 40 percent fall 
line

Trail grade along segment is 31 to 40 percent and more than 
half of the percent grade of the adjacent sideslope.

41 to 60 percent fall 
line

Trail grade along segment is 41 to 60 percent and more than 
half of the percent grade of the adjacent sideslope.
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Feature Attribute Value Description

TRAILWAY
(continued)

TGRADE 
(continued)

>60 percent fall line Trail grade along segment is more than 60 percent and more 
than half of the percent grade of the adjacent sideslope.

TREADGEO 
(tread geometry)

Tread shape.

Flat Tread is essentially flat with less than 3 percent cross slope.

Outsloped Tread is sloped more than 3 percent to the outer edge.

Insloped Tread is sloped more than 3 percent to the inside edge.

Concave Tread is worn in the center and has a concave shape.

Convex Tread is crowned in the center.

Entrenched Tread is worn into the ground with distinct vertical sides, 
typically more than 2 inches deep.

Not indicated Value was not measured.

SIDESLOPE The percent sideslope, as measured by a clinometer, of the 
native land form the trail crosses. 

0 to 3 percent Slope of adjacent terrain is between 0 to 3 percent.

4 to 12 percent Slope of adjacent terrain is between 4 to 12 percent.

13 to 30 percent Slope of adjacent terrain is between 13 to 30 percent.

31 to 60 percent Slope of adjacent terrain is between 31 to 60 percent.

61 to 80 percent Slope of adjacent terrain is between 61 to 80 percent.

81 to 100 percent Slope of adjacent terrain is between 81 to 100 percent.

>100 percent Slope of adjacent terrain is more than 100 percent (45 
degrees).

Not indicated Value was not mapped during inventory.

TSURFCHAR 
(trail surface 
character)

Natural or altered soil or substrate of the track.

Upland vegetation Trail tread is directly on upland plant species—typically light 
use on dry sites.

Wetland vegetation Trail tread is directly on wetland plant species—typically light 
use on wet sites.

Floating vegetation Trail tread is directly on a vegetated floating bog.

Native organic Trail tread is on into an organic subsurface layer of peat or 
muck.

Native fine mineral Trail tread is on clay or silt that may have some mixed 
organics.

Fines over gravel Trail tread is on clay or silt with gravel at a shallow enough 
depth to improve surface drainage.

Mixed fines and gravel Trail tread is on a mixture of gravel with fine filled voids.

Alluvial soil and gravel Trail tread is on naturally deposited riverine/alluvial sand and 
gravel deposits.

Sand Trail tread is on fine to course sands with little binder.

Gravel Trail tread is on natural gravel surface—typically alluvial with 
mixed fines.

Cobble Trail tread is on rounded rock surface with rocks 3 to 10 
inches in diameter, few fines.

Bed rock or rubble Trail tread is on solid, compacted, or natural angular rock.

Water crossing over fines Trail fords river, stream, lake, or impoundment over silt or clay 
bottom.

Water crossing over sand Trail fords river, stream, lake, or impoundment over sandy 
bottom.
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Feature Attribute Value Description

TRAILWAY
(continued)

TSURFCHAR
(continued)

Water crossing 
overcoarse

Trail fords river, stream, lake, or impoundment over gravel or 
cobble bottom.

Imported gravel Trail tread is on imported (not in-situ native) gravel mix—may 
be from local borrow source or transported from the trail head.

Timbers/planking Trail tread is on dimensional lumber, e.g. boardwalks, bridge 
decks, running plank.

Corduroy Trail tread is on perpendicular natural poles or logs buried or 
on surface. 

Geotex surface Trail tread is on a structural geotextile surface or panels, such 
as Geoblock, Solgrid.

Turnpike Trail tread is elevated fill from adjacent ditches—may or may 
not be curbed.

Causeway Trail tread is on imported elevated fill contained within log or 
rock curbing.

Brush/rough filled Trail tread crosses area filled with brush, logs, or other fill—
generally not engineered.

Paved Trail is paved with asphalt, concrete, or other paving—
typically in a front country setting.

Wood chips/chunkwood Trail tread is on processed wood chips or chunk wood (large 
chips).

Other Trail tread is on some other surface not listed above.

DRAINAGE Typical long-term soil moisture level of the tread foundation—
as indicated by moisture level, soil mottling, and ground water 
levels. Note: the tread may have better or poorer drainage 
than surrounding terrain due to tread construction and 
management history. 

Well drained Tread typically has high infiltration, is usually well drained, 
dries quickly, and is not subject to ponding—this is the usual 
case for gravel and course textured soils. No mottles are 
present in subsoils.

Moderately well drained Tread typically has good infiltration, may have short periods 
when it is wet or moist, but dries fairly quickly, and usually 
water doesn’t pond on the surface. Sandy soils and light and 
moderate loams. Typically, mottles are generally absent within 
12 inches of the surface.

Poorly drained Soils are fine textured, hold moisture and drain poorly. Often 
they are wet, muddy, and occasionally ponded. Typically, soils 
are fine textured loams and finer soils. Mottles are present 
within 12 inches of surface. 

Saturated Soils are always wet with water table at or very near (less 
than 3 inches below) the surface—typically wetland sites.

Ponded Water is held on the tread surface or there is clear evidence 
of ponding during the majority of the use period.

Water running Water is running across or along the surface of the trail at the 
time of inspection.

Not indicated Soil moisture levels were not mapped during inventory.

MUDMUCK 
(mud and muck)

Relative muddiness of the trail tread during typical use 
periods and seasonal wet conditions.

None Tread surface is not muddy under typical moisture conditions.
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Feature Attribute Value Description

TRAILWAY
(continued)

MUDMUCK 
(continued)

Muddy Trail is typically muddy on the surface during wet periods but 
ruts are not typically formed.

Extremely muddy Trail surface develops a thick surface of mud during wet 
periods and ruts more than 1 inch are easily formed.

Muckhole A single, solitary large deep water and/or mud-filled hole 
along the tread alignment.

Multimuck holes A nearly continuous series of muck holes.

Seasonal impassable Degraded conditions—typically multiple muck holes—that 
limit passage during wet periods.

Impassable all times Degraded conditions—typically multiple muck holes—that 
make the trail totally unusable.

Churned organics <6 
inches

Trail crosses organic soil and has churned surface materials 
to a depth of less than 6 inches.

Churned organics >6 
inches

Trail crosses organic soil and has churned surface materials 
to a depth more than 6 inches.

Not indicated MUDMUCK index was not mapped during inventory.

RUTTING Extent of surface disturbance in the form of ruts, erosion, or 
soil compaction below the original constructed, graded tread 
surface or the original terrain surface if a nonconstructed trail. 

None No erosion or rut depth is evident—typical of a very lightly 
used trail or a hard surface.

<2 inches rut Erosion or rut depth is less than 2 inches below the 
surrounding soil surface.

2 to 8 inches rut Erosion or rut depth is 2 to 8 inches below the original tread 
or the surrounding soil surface.

9 to 16 inches rut Erosion or rut depth is 8 to 16 inches below the original tread 
or the surrounding soil surface.

17 to 32 inches rut Erosion or rut depth is 17 to 32 inches below the original 
tread or the surrounding soil surface.

33 to 60 inches rut Erosion or rut depth is 33 to 60 inches below the original 
tread or the surrounding soil surface.

>61 inches rut Erosion or rut depth is more than 61 inches below the original 
tread or the surrounding soil surface.

Not indicated Impact rate was not mapped during inventory.

VEGCONDITION 
(vegetation 
condition— often 
abbreviated 
VEGCOND)

Extent of vegetative disturbance from OHV impact along the 
trail or the amount of regrowth on abandoned or little used 
trails.

None Persistent tire tracks are not visible on the vegetated surface, 
or there is no existing vegetation along the track, such as 
naturally bare gravel soil.

Light impact Traffic has lightly impacted vegetation along tracks—some 
woody stems are broken and/or surface vegetation is 
compacted—but there is little or no soil compaction. Less 
than 10 percent of the surface vegetation is stripped away. 
Tracks are visible but largely transient. If not subject to 
additional disturbance, most sites would likely return to 
original native state within 1 to 2 seasons. 
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TRAILWAY
(continued)

VEGCOND
(continued)

Moderate impact Traffic has moderately impacted vegetation along tracks, and 
tracks are obvious. Woody component is largely stripped. 
Herbaceous vegetation is compacted and partially stripped 
(more than 25 percent vegetation remains along wheel 
tracks). Underlying soils are partially exposed and may be 
lightly rutted and or churned. If not subjected to additional 
disturbance, most upland sites could be expected to return 
to near original natural state within 5 seasons and within 3 
seasons for wetland herbaceous sites.

Heavy impact Traffic has heavily impacted vegetation along tracks. Wheel 
tracks are distinct with woody and herbaceous vegetation 
nearly or completely stripped along foot/wheel tracks (less 
than 25 percent vegetation remains along wheel track). 
A center hump typically remains (more than 75 percent 
along the trail length) that contains native composition. 
Underlying soils are compacted on upland sites and churned 
on wetland sites continuously along the route of travel. On 
upland sites, there is clear evidence of long-term alteration 
of site characteristics due to soil loss and surface hydrology 
modifications. On herbaceous dominated wetlands, there 
is significant organic churning and increases in ponding. 
Impacts will modify site plant composition if or when regrowth 
occurs. If left undisturbed, re-establishment of vegetation is 
likely to take over 5 seasons on upland impacted sites and 
over 3 seasons on wetland herbaceous sites.

Stripped There is loss of all vegetation across the trail tread, very 
little (less than 25 percent along the trail length) or no 
remaining center hump; soils are completely exposed and 
are compacted on upland sites and heavily churned on 
herbaceous dominated wetland sites. On upland sites, there 
is clear evidence of long-term alteration of site characteristics 
due to soil loss and surface hydrology modifications. On some 
upland sites, larger woody roots may remain and temporarily 
armor the surface. On herbaceous dominated wetlands, 
organics have been heavily churned and liquefied, and 
surface hydrology has been modified to increase the long-
term percentage of open water. Impacts to both environments 
will modify site plant composition if or when regrowth occurs. 
If left undisturbed, reestablishment of vegetation is likely to 
take more than 5 seasons on upland impacted sites and more 
than 3 seasons on wetland herbaceous sites. 

Elevated roots Original surface is completely stripped leaving only a network 
of large woody roots and compacted soil that may temporarily 
prevent further degradation.

Regrowth—herbaceous Abandonment or low use levels have allowed an herbaceous 
vegetative component to reestablish itself along the impacted 
area—may not be original native composition.

Regrowth—woody Abandonment or very low use levels have allowed a woody 
vegetative component to reestablish itself along the impacted 
area—may not be original native composition.

Regrowth—natural Abandonment or extremely low use levels have allowed 
the native plant community to reestablish itself along the 
impacted area in a manner that approximates original native 
composition.
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TRAILWAY 
(continued)

STONES Extent to which surface stones or rocks create an overly 
rough surface or barrier to travel.

None Little or no rocks appear in the tread.

<10 percent A few rocks or large stones affect travel.

11 to 25 percent 11 to 25 percent of the trail surface has large enough rocks to 
affect travel.

26 to 75 percent 26 to 75 percent of the trail surface has large enough rocks to 
affect travel.

76 to 100 percent 76 to 100 percent of the trail surface has large enough rocks 
to affect travel.

Not indicated Value was not mapped during inventory.

SIDEBRUSH Extent to which vegetation along the trail margins affects 
passage.

None Brush has no effect on passage.

Light side brush Occasional branches must be avoided while traveling.

Moderate side brush Branches and regrowth of woody plants impede travel.

Heavy side brush Thick brush or deadfall impedes travel and may be a 
significant hazard.

Not indicated Value was not mapped during inventory.

COMMENT (Text entry) Label or comment.

ROAD Identification of roads associated with the trail.

TYPE Type of road.

Access Road designed to provide access to a trailhead.

Primary highway Major paved highway—adjacent to, crossing, or a point of 
access to a trail.

Secondary highway Paved or gravel road—adjacent to, crossing, or a point of 
access to a trail.

Subdivision Paved or gravel road through or serving a subdivision—
adjacent to, crossing, or a point of access to a trail.

Unimproved Dirt track with few improvements—adjacent to, crossing, or a 
point of access to a trail.

Other Other road not included above.

SURFACE Composition of the road surface.

Paved Asphalt, concrete, or other pavement.

Gravel Gravel surface.

Dirt Native soil surface.

Other Other surface type—specify.

WIDTH Width of the drivable road surface, usually shoulder to shoulder 
and measured perpendicular to the direction of travel.

<8 feet Road surface is less than 8 feet wide.

8 to 12 feet Road surface is 8 to 12 feet wide.

13 to 16 feet Road surface is 13 to 16 feet wide.

17 to 20 feet Road surface is 17 to 20 feet wide.

21 to 30 feet Road surface is 21 to 30 feet wide or wider.

NAME (Text entry) Name of the road—up to 30 characters.

LINEGEN 
(line generic)

Mapped line feature that is not categorized above.

COMMENT (Text entry) Label for generic line or comment.
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Point data

Feature Attribute Value Description

ANCHORPT 
(anchor point)

Points collected to provide accurate GPS ground 
reference for line feature editing.

TYPE Type of anchor point.

Beginning Point at the beginning of a linear feature.

Middle Point midway along a linear feature.

End Point at the end of a linear feature.

Junction Point used to anchor a trail intersection.

Angle Point used to anchor a major turn along the alignment.

Trail break Point used to anchor an abrupt end to the trail, GPS 
data “crash,” or end of day mapping point.

AQUAMGT 
(aqua 
management)

Constructed structure to facilitate water management 
along the trail.

TYPE Type of water management structure.

Water bar Location of a constructed water bar.

Grade dip Location of a constructed grade dip or grade reversal.

Rolling dip Location of a constructed rolling grade dip.

Natural dip Location of a point where the trail naturally drains.

Culvert—round Round culvert in place for cross drainage—indicate size 
below.

Culvert—other Box, U-shaped, or other type of culvert.

Open top cross drain Open cross drain—timber, rock, or other material.

Check dam Constructed structure to stop slow water flow. 

Ditch A’ Starting point of a ditch dug for water management.

Ditch B’ Angle or end point of a dug ditch for water management.

Curtain drain A’ Starting point of a curtain drain for water management.

Curtain drain B’ Angle or end point of a curtain drain for water 
management.

Drainage lens Horizontal constructed drainage feature filled with rock 
rubble or cobbles.

Other Other water management feature not listed.

CONDITION Water management structure condition as it pertains to 
maintenance attention of feature.

New New installation.

Maintain Existing structure—provide minor route maintenance.

Replace Existing structure—replace with a new structure of 
similar type.

Recondition Existing structure—make major repair or improvement.

Expand/enlarge Existing structure—expand or enlarge.

CULVERT SIZE (Numeric value) Culvert diameter or width in inches.

AQUAPROB 
(aqua problem)

Water related trail problem.

TYPE Type of water problem.

Structure failure Constructed trail water feature that has failed.

Blocked drain Plugged or blocked drainage feature or down slope 
drain.
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AQUAPROB 
(continued)

TYPE
(continued)

Washout Segment of the trail has been washed away by water.

Headcut Site of active headcut erosion.

Erosion zone A Beginning point of area or site of major active erosion 
along trail alignment.

Erosion zone B End point of area or site of major active erosion along 
trail alignment.

Dam Site of an unplanned dam or blockage.

Ponded area Site of a ponded area affecting trail utility—may want to 
map the area as AREAGEN.

Spring/seep Site of a natural spring or seep area.

Erosion channel A Beginning point of active erosion channel off of trail 
alignment.

Erosion channel B Angle or end point of active erosion channel off of trail 
alignment. 

Deposition zone Area where eroded material has been deposited—
possibly map the area.

Sediment discharge 
point

Point where eroded material enters a water course.

Other Other water related problem not listed above.

STREAMX 
(stream 
crossing)

Significant stream or river crossing—not a small 
drainage feature, seep, or cross drain feature.

TYPE Type of stream crossing.

Unimproved ford Simple unimproved crossing.

Improved ford Crossing with some to major structural improvements.

Bridge A constructed bridge of any kind elevating the trail over 
a water feature.

Culvert Culvert or culverts of any type.

Other Other crossing type.

NAME Stream name.

WATER WIDTH (Numeric value) Typical water crossing width in feet.

NATURAL BANK TO 
BANK WIDTH

(Numeric value) Estimated width of floodplain during bank-full flow at 
undisturbed site in feet.

CROSSING WIDTH (Numeric value) Full width of crossing at ford site with approaches in feet.

APPROXIMATE CFS (Numeric value) Approximate stream flow at the time of site inspection in 
cubic feet per second.

STRUCTURE WIDTH/
DIA (EXISTING)

(Numeric value) Bridge width in feet or culvert diameter in inches.

STRUCTURE 
LENGTH

(Numeric value) Existing bridge span or culvert length in feet.

PHYREFPT
(physical 
reference 
point)

Single point or line crossing trail feature that is a distinct 
reference point along the trail alignment.

TYPE Type of physical reference point.

Temporary mileage 
marker

A GPS point or other temporary marker, such as 
flagging or lath, used to mark irregular trail mileage—0.6 
miles, 100+63’, etc.

Milepost Permanent marker or temporary mileage point to 
indicate regular mileage interval—1 mile, 6 miles, etc.

Trail marker Reassurance marker, flagging, tripod, reflector, post, etc.
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Feature Attribute Value Description

PHYREFPT
(continued)

TYPE
(continued)

Cairn Hand stacked rock marker denoting trail route.

Property marker Sign, post, cleared line, or other marker denoting a 
property line crossing.

Management boundary Sign, post, or other marker denoting a change in agency 
management—wilderness boundary, right-of-way, 
easement corridor, etc.

Road junction Junction point with a road or crossing point with a road.

Powerline crossing Point where a power or other utility line crosses the trail.

Fence crossing Point where a fence crosses the trail

Other Other physical reference point not listed above.

MILEPOST (Numeric value) Milepost value in miles—0.5 to 999.

NAME/VALUE/ 
COMMENT

(Text entry) Associated name or value of the feature—up to 30 
characters

 INTRSTPT 
(interest point)

Two dimensional area of interest associated with the 
trail—may also want to map as AREAGEN. 

TYPE Type of interest point.

Viewpoint Good scenic or overlook site.

Shelter Location of a natural or manmade shelter.

Campsite Active or potential campsite location.

Cabin Location of a cabin, or cabin ruins.

Structure Location of a structure other than a cabin.

Pullout Good resting area adjacent to the trail alignment.

Gate or barrier Installed gate or other permanent barrier to travel.

Kiosk Informational kiosk for educational or regulatory signage.

Ranger station Seasonal or permanent agency ranger station.

Outhouse Primitive privy.

Restroom Bathroom with or without running water.

Water—potable Drinkable water source—well, water fountain, etc.

Staging area Active or potential staging area for trails work.

Helispot Active or potential helicopter landing or operations site.

Gravel source Active or potential source for gravel.

Timber source Active or potential source for timber for bridges, 
corduroy, chips.

Cultural resource Location of a cultural or historic resource.

Site—human activity Generic site of some human activity warranting 
documentation.

Nest site Nest site for a raptor threatened or endangered species. 

Threatened and 
endangered plant site

Known or suspected location of a threatened or 
endangered plant.

Weeds Exotic or invasive plant species.

Bollard Temporary or permanent bollard placed as a barrier to 
travel.

Trail counter Installed device to count trail users.

Debris Trash, debris, garbage, dump.
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INTRSTPT
(continued)

TYPE
(continued)

Trail head Official beginning point for trail—also map any 
associated features.

COMMENT (Text entry) Other point of interest not listed above.

SURVEYPT
(survey point)

Engineering survey or elevation station.

TYPE Type of survey point.

Section Survey monument location for a section or township 
marker.

Property Survey monument or marker for a property boundary 
survey.

Elevation Elevation monument, bridge with elevation, or 
established elevation station.

Benchmark Benchmark survey monument.

LABEL (Text entry) Monument text—up to 30 characters. Document 
surveyed elevations here.

ELEVATION (Numeric value) Numeric elevation reading in feet MSL (mean sea level).

SOURCE Instrument or map from which the elevation was derived.

TopoMap Paper map with elevation contours or lake altitude value.

GPS Geographic Positioning System.

Altimeter Calibrated digital or analog altimeter.

Monument Survey marker, benchmark, bridge, or other formal 
monument with annotated elevation. 

Other Another source—note in COMMENT.

PHOTOPT 
(photo point)

Photo collection point.

FRAME/ 
REFERENCE

(Text entry) Frame or reference number—up to 10 characters.

BEARING (Numeric value) Compass direction of photo in degrees—1 to 360 true 
north.

SUBJECT (Text entry) Photographic subject name or identifier.

HAZARD Physical hazards along the trail corridor effecting user 
safety.

TYPE Type of hazard.

Standing tree Tree that may fall across the trail unexpectedly or that 
presents an aerial hazard.

Fallen tree Tree that blocks, or partially blocks, the trail.

Brush/branches/ 
vegetation

Any woody debris that poses a hazard.

Steep side dropoff Steep slope adjacent to the trail that poses a hazard.

Steep grade Steep grade segment that poses a rollover or tipover 
hazard.

Major washout Washed out segment of the trail that creates a 
hazardous condition.

Abrupt trail end Trail ends abruptly and there is a risk to the user of a 
collision or loss of control.

Extreme cross slope Trail surface has a high cross slope that could make 
OHVs unstable.
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HAZARD
(continued)

TYPE
(continued)

Extremely rough 
surface

Trail surface is extremely rough and poses a hazard to 
users.

Slick surface Trail surface is extremely slick under wet conditions and 
poses a hazard to users.

Rocks on trail Rocks on the trail pose a hazard to users.

Landslide/debris flow Trail is subject to, or has, landslides or debris flows 
within the alignment.

Stillwater hazard Ponded area along the trail poses a risk to users.

Running water hazard Deep or swift moving stream or river crossing poses a 
hazard to users.

Boghole/depression Deep hole or depression poses a hazard to users.

Pinch point Narrowing of the trail poses a hazard to users.

Blind corner A corner with reduced visibility poses a hazard to users.

Blind intersection An intersection with reduced visibility poses a hazard to 
users.

Wildlife hazard Some form of wildlife poses a hazard—bear den, wasp 
nest, moose kill.

Vegetation hazard Some form of vegetation poses a hazard—poisonous 
plants, thorns, etc.

Hazmat Some form of hazardous materials poses a hazard.

Other Some hazard not identified above.

NOTE/COMMENT (Text entry) Note or comment.

SIGNS Erected signs on or along trail alignment.

TYPE Type of sign.

Directional Sign providing directions for trail users.

Regulatory Sign informing users of use regulations.

Informational Sign providing general or specific information.

Warning Sign informing the public of a hazard.

Other Sign informing the public of some topic not covered 
above.

MESSAGE (Text entry) Sign text or message conveyed.

CONDITION Sign condition.

New New installation.

Maintain Existing sign—provide minor route maintenance.

Replace Existing sign—replace with a new structure of similar 
type.

Recondition Existing sign—make major repair or improvement.

Expand/enlarge Existing sign—expand or enlarge.

PTGEN
(point generic)

Mapped point feature that is not categorized above.

LABEL (Text entry) Label for mapped point feature is not categorized above.

COMMENT (Text entry) Label for generic point.
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Area data

Feature Attribute Value Description

BRAIDED 
IMPACT AREA

Area impacted by OHV traffic, mapped along the 
outermost used alignments—typically used only for 
major braided areas. 

LABEL (Text entry) Label for braided impact area.

PARKING Highway vehicle parking area associated with a trail 
head.

TYPE Type of parking surface.

Paved Parking surface is asphalt, concrete, or other 
pavement.

Gravel Parking surface has a gravel surface.

Compacted dirt Parking surface is native soil surface.

Vegetation Parking surface is covered with grass or other growing 
plants.

Other Other surface type.

Mix Parking surface is a mixture of surface types.

COMMENT (Text entry) Comment.

SOILTER 
(soil/terrain)

The perimeter of a discrete soil type, unique terrain 
feature, or fill area.

COMMENT (Text entry) Label to describe characteristics of a mapped soil-
terrain unit.

AREAGEN 
(area generic) 

Mapped area feature that is not categorized above.

COMMENT (Text entry) Label for generic area.
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Line data

Feature Attribute Value Description

TRAILWAY Trailway—segment of trail. 

ACTION Identifies type of action to be taken on trail segment.

New New trail segment—to be constructed (includes reroutes).

Maintain (default) Existing trail alignment—actively maintain.

Upgrade/rebuild  Existing trail alignment—rebuild or upgrade.

Narrow/reduce Existing trail alignment—narrow or reduce.

Widen/enlarge Existing trail alignment—widen or enlarge.

Abandon Existing trail alignment—abandon.

Close/barricade Existing trail alignment—close and barricade.

Rehabilitate Existing trail alignment—close and rehabilitate.

Other Existing trail alignment—other action not listed above.

TGRADE Trail grade—to be constructed.

0 to 3 percent New construction—0 to 3 percent.

4 to 6 percent New construction—4 to 6 percent.

7 to 9 percent New construction—7 to 9 percent.

10 to 12 percent New construction—10 to 12 percent.

13 to 15 percent New construction—13 to 15 percent.

16 to 20 percent New construction—16 to 20 percent.

21 to 25 percent New construction—21 to 25 percent.

Other New construction—other percent not listed above.

SURFGRUB Surface grubbing—removing vegetation cap, leveling, and 
reshaping soil surface (typically used for new construction).

None required (default) No surface grubbing required. 

Light grubbing Low labor level required to strip vegetation and level and 
reshape surface.

Moderate grubbing Moderate labor level required to strip vegetation and level and 
reshape surface.

Heavy grubbing High labor level required to strip vegetation and level and 
reshape surface.

GRADING Grading—shaping or reshaping of exposed mineral tread 
surface; mechanical or manual blade work (typically used for 
maintenance).

None required (default) No action required.

Light grading/leveling Low labor level required to shape or reshape trail tread.

Moderate grading/
leveling

Moderate labor level required to shape or reshape trail tread.

Heavy grading/leveling High labor level required to shape or reshape trail tread.

THARDENING Trail hardening—supplemental application of material to 
improve tread surface durability.

None required (default) No trail hardening required.

Gravel cap Gravel cap required—use CAPPING below to specified cap 
depth.

Alaska NPS OHV Trail Prescription GPS Data Dictionary
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TRAILWAY
(continued)

THARDENING
(continued)

Gravel cap with geotextile Gravel cap with underlying geotextile. 

Porous pavement panel Rigid structural geotextile without underlayment.

Porous pavement panel 
with geotextile

Porous pavement panel installation with underlying geotextile.

Porous pavement panel 
with infill

Porous pavement panel installation with specified infill—usually 
includes geotextile fabric. 

Corduroy Construction of elevated or ground contact corduroy.

Chunkwood/chips Placement of chunkwood or wood chips—use CAPPING to 
specified depth.

Chunk/chip with 
geotextile

Chunkwood or chip installation with underlying geotextile.

Puncheon/boardwalk—
elevated

Puncheon/boardwalk construction on stringers over sills.

Puncheon/boardwalk—
ground contact

Puncheon/boardwalk construction with stringers directly on 
ground (no sills).

Turnpike Elevated treadway with sideditches.

Turnpike—with cross 
drain

Elevated treadway with incorporated horizontal drainage lens.

Causeway Elevated treadway with rock or log side curb—no sideditching.

Causeway—with cross 
drain

Elevated treadway with incorporated horizontal drainage lens.

Slot trench Slot trench inversion construction method.

Rock armor Hardened tread with large stone or slab surface.

Pavers Paving blocks, stones or bricks, or locally derived flat stones.

Pavement Asphalt or concrete pavement.

Other Other trail hardening method not identified above.

CAPPING Capping depth—depth of capping course (gravel, soil or chips) 
required.

None required 
(default)

No capping material required.

2 to 4 inches 2 to 4 inches of capping material. 

4 to 8 inches 4 to 8 inches of capping material. 

8 to 12 inches 8 to 12 inches of capping material.

12 to 18 inches 12 to 18 inches of capping material.

18 to 24 inches 18 to 24 inches of capping material.

24 to 36 inches 24 to 36 inches of capping material.

36 to 48 inches 36 to 48 inches of capping material.

>48 inches More than 48 inches of capping material.

SUBBASE Course material or general fill—inches as subgrade or 
drainage lens.

None required 
(default)

No rock or cobble fill required.

1 to 4 inches 1 to 4 inches of fill.

4 to 8 inches 4 to 8 inches of fill.

8 to 12 inches 8 to 12 inches of fill.

12 to 18 inches 12 to 18 inches of fill.
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TRAILWAY 
(continued)

SUBBASE
(continued)

18 to 24 inches 18 to 24 inches of fill.

24 to 36 inches 24 to 36 inches of fill.

36 to 48 inches  36 to 48 inches of fill.

>48 inches >48 inches of fill.

CLEARING Clearing trees or heavy brushing (removal of trees and brush)—
generally used for new construction clearing along trail alignment.

None required (default) No clearing of timber or brush required.

Light clearing Low labor level required to remove trees and shrubs along 
alignment (more than 500 feet/person hour).

Moderate clearing Moderate labor level required to remove trees and shrubs 
along alignment (100 to 500 feet/person hour).

Heavy clearing High labor level required to remove trees and shrubs along 
alignment (less than 100 feet/person hour).

SIDEBRUSH Cut brush along side of trail—remove trees and brush to 
specified clearing limits (generally used as a maintenance item 
on existing trails).

None required (default) No clearing or brushing required.

Brush left Remove trees and brush on left side (outbound).

Brush right Remove trees and brush on right side (outbound).

Brush both Remove trees and brush on both sides.

SIDEDITCH Sideditch—ditch work along side of trail tread (used on new 
construction or maintenance).

None required (default) No ditching required.

Maintain left Clean or otherwise maintain left ditch (outbound).

Maintain right Clean or otherwise maintain right ditch (outbound).

Maintain both Clean or otherwise maintain both right and left ditches.

New left Construct new ditch left side (outbound).

New right Construct new ditch right side (outbound).

New both Construct new ditch both sides.

WATERMGT Water control management—effort level for install, improve or 
maintain basic water control when individual features are not 
individually identified.

None required (default) No action required.

Light water management Low labor level required to install or maintain water control 
structures.

Moderate water 
management

Moderate labor level required to install or maintain water 
control structures.

Heavy water 
management

Heavy labor level required to install or maintain water control 
structures.

CUTFILLSEC Cut and fill segment—identifies area of sideslope cut or fill 
construction.

None required (default) No cut or fill required.

<15 percent 
sideslope

Cut full bench construction across a sideslope less than 15 
percent.

15 to 45 percent 
sideslope

Cut full bench construction across a sideslope between 15 and 
45 percent.
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Feature Attribute Value Description

TRAILWAY 
(continued

CUTFILLSEC
(continued)

45 to 100 percent 
sideslope

Cut full bench construction across a sideslope between 45 and 
100 percent.

>100 percent 
sideslope

Cut full bench construction across a sideslope more than 100 
percent.

Cut on flat Down cut on flat ground (ramp down). 

Fill on flat Fill on flat ground (ramp up) or infill a depression.

REHAB Rehabilitation—abandoned alignments (also may require 
WATERMGMT above).

None required (default) No rehabilitation required.

Scariface Roughen surface, break up compacted surface to increase 
natural regeneration.

Reseed Scariface with supplemental reseeding and/or fertilization 
recommended.

Rehabilitate Scariface to rehabilitate surface with vegetation transplants, 
scatter debris. 

TWIDTH Trail width—final constructed or improved tread width.

Single track 18 
inches

18-inch wide track for foot, horse, dirt bike and pedal bike 
traffic.

18 to 30 inches 18- to 30-inch wide track—social trail configuration.

30 to 48 inches 30- to 48-inch wide track—social trail configuration.

48 to 66 inches 48- to 66-inch wide track—OHV narrow track.

66 to 78 inches 
(default)

66- to 78-inch wide track—standard OHV track.

78 to 96 inches 78- to 96-inch wide track—jeep or unlimited OHV track.

>96 inches More than 96-inch wide track—unlimited vehicle track.

NAME (Text entry) Trail name.

COMMENT (Text entry) Comment or specific specification for trail segment—up to 30 
characters.

BRIDGE Bridge data—see STREAMX point data for fords and culverts.

TYPE Existing Bridge is in place and functional.

New (default) New bridge needs to be constructed.

ACTION Construct Build new bridge—approaches, abutments, structure, decking, 
rails to be specified.

Replace Existing structure—remove and replace with new structure as 
specified.

Maintain/upgrade 
(default)

Existing bridge—actively maintain or improve as specified.

Remove Existing bridge—dismantle (no planned replacement).

Close/barricade Existing bridge—temporarily restrict access.

LENGTH (Numeric entry) Length of bridge stringer span in feet.

WIDTH (Numeric entry) Width of bridge deck required in inches.

COMMENT (Text entry) Comment or specific specification for bridge—up to 60 
characters.

LINEGEN Line generic—a line feature not listed above.

TYPE (Text entry) Up to 30 characters.
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Point data

Feature Attribute Value Description

ANCHORPT GPS anchor point—points collected to provide accurate GPS 
ground reference for line features (typically used during field 
data editing).

TYPE Beginning Point at the beginning of a linear feature.

Mid (default) Point midway along a linear feature.

End Point at the end of a linear feature.

Junction Point used to anchor an intersection or junction center point.

Angle Point used to anchor an angle or apex of a major turn along 
the alignment.

COMMENT (Text entry) Comment or specific specification for anchor point—up to 30 
characters.

AQUAMGT Water management—maintenance or construction of water 
control structures.

ACTION New (default) New installation.

Maintain Existing structure—provide minor routine maintenance. 

Replace Existing structure—replace with new structure of similar type.

Recondition Existing structure—make major repair or improvement.

Expand/enlarge Existing structure or feature—expand or enlarge. 

TREATMENT Water bar Cross slope water bar (approved for rehabilitation, not 
recommended for active trails).

Grade reversal/dip Grade reversal or grade dip—generally designed into new 
construction.

Rolling dip (default) Constructed rolling grade dip—usually an amendment to an 
existing alignment.

Natural dip Enhance natural topographic drainage feature.

Culvert—round Round culvert for cross drainage (specify size below).

Culvert—other Box, U-shaped, or other type culvert.

Open top cross drain Open topped cross drain—constructed of timber, rock, or 
other material.

Check dam Constructed structure to slow water flow.

Headcut treatment Treatment to stabilize a headcut erosion issue.

Spot fill Fill placement needed at a specified location (no specified 
volume).

Open drain Clear blocked drain.

Ditch A’ Starting point of a collection ditch for water management.

Ditch B’ Angle or end point of a collection ditch for water management 
(may map more than one).

Drain A’ Starting point of a discharge ditch for water management.

Drain B’ Angle or end point of a discharge ditch for water 
management (may map more than one).

Drainage sump Open or French (rubble filled) water drain or infiltration pit.

Curtain drain A’ Starting point of a vertical collection drain for water 
management.

Curtain drain B’ Angle or end point of a vertical collection drain for water 
management (may map more than one).
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Feature Attribute Value Description

AQUAMGT
(continued)

TREATMENT
(continued)

Sheet drain A’ Starting point of a horizontal transfer drain for water 
management.

Sheet drain B’ Angle or end point of a horizontal transfer drain for water 
management (may map more than one).

Other Other water management feature not otherwise listed.

CULVERT SIZE (Numeric entry) Data field for culvert diameter specification in inches.

COMMENT (Text entry) Comment or specific specification for water management 
point—up to 30 characters.

STREAMX  Water crossing—stream, river, seep or wet crossing. 

ACTION New New stream crossing—to be constructed.

Maintain Existing stream crossing—actively maintain.

Replace Existing stream crossing—replace with new.

Recondition Existing stream crossing—make major repair or improvement.

Expand/enlarge Existing stream crossing—expand or enlarge. 

Abandon/close Existing stream crossing—abandon or close.

TYPE Unimproved ford Crossing with no structural improvements.

Improve ford Apply structural improvements at crossing site (specify under 
COMMENT below).

Bridge <10 feet Install less than a 10-foot bridge at this site (specify under 
COMMENT below).

Bridge 10 to 20 feet Install a 10- to 20-foot bridge at this site (specify under 
COMMENT below).

Bridge 20 to 40 feet Install a 20- to 40-foot bridge at this site (specify under 
COMMENT below).

Bridge >40 feet Install a >40-foot bridge at this site (specify under 
COMMENT below).

Culvert Install culvert or culverts at this site (specify under 
COMMENT below).

Other Install some other stream crossing structure at this site 
(specify under COMMENT below).

BANK2BANK (Numeric entry) Measurement of stream bank to bank in feet.

STRUCTLENG (Numeric entry) Length of measured structure span in feet.

STRUCWIDTH (Numeric entry) Structure width—1 to 999 in inches.

CULVERTSZ (Numeric entry) Size of culvert in inches.

NAME (Text entry) Name of stream or site.

COMMENT (Text entry) Comment or specific specification for crossing—up to 60 
characters.

DEVELOPMNT Development area.

ACTION New New construction or development.

Maintain Existing feature—provide minor maintenance.

Replace Existing feature—replace with new feature of similar type.

Recondition Existing feature—repair or update.

Expand Existing feature—expand or enlarge.

Abandon/close Existing feature—abandon or close.

TYPE Pullout Resting area adjacent to the trail alignment.

Viewpoint Scenic or overlook site.
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Feature Attribute Value Description

DEVELOPMNT
(continued)

TYPE
(Continued)

Shelter Natural or man made shelter.

Campsite Campsite location.

Cabin Cabin site.

Structure Other structure.

Staging area Staging area.

Helispot Helicopter landing/operations site.

Gravel source Source for gravel.

Fill source Source for fill.

Rock source Source for construction rock.

Timber source Source for timber for bridges, corduroy, chips.

Dump/disposal site Dump or disposal site.

Other 1 Other area not listed above.

Other 2 Another feature (different from Other 1).

DESCRIPTION (Text entry) Up to 30 characters.

COMMENT (Text entry) Comment or specific specification for trail development—up 
to 60 characters.

PHYREFPT Physical reference point—single point or line crossing trail 
feature that is a distinct reference point along the trail alignment.

ACTION New New development.

Existing (default) Existing feature—no maintenance required.

Maintain Existing feature—provide minor maintenance. 

Replace Existing feature—replace with new feature of similar type.

Recondition Existing feature—repair or improve.

Expand Existing feature—expand.

Abandon/close/remove Existing feature—abandon, close, or remove.

TYPE Trail head Beginning point for trail (also map the associated features).

Bollard Post or barrier.

Milepost (default) Permanent marker or temporary mileage point.

Trail marker Reassurance marker, flagging, tripod, reflector, post, etc.

Survey marker Survey location point (also see survey control point feature).

Property marker Sign, post, cleared line, etc. denoting property line crossing.

Road junction/crossing Junction point with a road or crossing point with a road.

Trail junction Junction point with a trail.

Gate or barrier Gate or constructed barrier designed to direct or control access.

Corridor boundary Boundary of a designated area—Wilderness Area, Wild and 
Scenic River, etc.

Trail counter Location of trail counter for measuring trail use.

Powerline crossing Point where a power or other utility line crosses the trail.

Fence crossing Point where a fence crosses the trail (note if there is an 
associated gate).

Other Other physical reference point not listed above.

MILEPOST (Numeric entry) Milepost location value—0.5 to 999 in miles.

COMMENT (Text entry) Comment or specific specification for physical reference 
point—up to 30 characters.
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PHOTOPT Photo reference point.

FRAMREF (Text entry) Frame/reference number—up to 10 characters.

BEARING (Numeric entry) Compass direction of photo in degrees—1 to 360 true north.

COMMENT (Text entry) Comment or specific specification for photo point—up to 30 
characters.

HAZARD Hazard management—manage physical hazard along trail 
corridor.

TYPE Hazard tree removal Remove tree that may fall across trail or presents an aerial 
hazard.

Down timber Remove tree that blocks or partial blocks the trail.

Stump removal Remove hazardous stump.

Brush/branches/
vegetation

Clear woody debris that poses a hazard.

Place barrier Place a barrier or barriers.

Install guard rail Install a railing or guard rail.

Earth debris removal Remove slump or other debris.

Other debris removal Remove and dispose other debris.

Rock removal Remove rock(s) on trail that pose a hazard to users.

Widen pinch point Widen trail at this point.

Clear for sight distance Remove trees and brush to increase sight distance.

Install warning sign Install sign to warn users of hazard.

Install guide marker Install guide marker to reassure trail users on trail routing.

Slow traffic Install structures to reduce speed along trail.

Fill hole(s) Infill hole or depression to remove hazard.

Other 1 Take specified action to reduce a hazard.

Other 2 Take another specified action (different from Other 1) to 
reduce a hazard.

COMMENT (Text entry) Comment or specific specification for hazard management—
up to 30 characters.

SIGNS Signs—signs on or along trail alignment.

ACTION New New sign required.

Existing Sign is in place—no maintenance required.

Maintain Existing sign—provide minor maintenance.

Replace Existing sign—replace with a new sign.

Recondition Existing sign—repair or improve. 

Expand Expand signing at this location.

Remove Existing sign—remove (no longer needed).

TYPE
TEXT

Directional Sign providing directions for trail users.

Regulatory Sign informing users of use regulations.

Informational Sign providing general or specific information.

Warning Sign informing the public of a hazard.

(Text entry) Sign lettering—up to 30 characters.

COMMENT (Text entry) Comment or specific specification for sign.
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Feature Attribute Value Description

CNTROLPT Trail layout control point.

TYPE Major positive Major routing point or area.

Minor positive Minor or secondary routing point or area.

Major negative Major avoidance. 

Minor negative Minor or secondary avoidance. 

ELEVSTA (Numeric entry) Elevation station—1 to 10,000 in feet.

METHOD 
(of determining 
elevation)

NA (default) No elevation value obtained for control point.

GPS Elevation value—three-dimensional GPS reading.

Altimeter Elevation value—altimeter reading.

Topographic Elevation value—topographic map reading.

Monument Elevation reading—monument.

Other Elevation from another source.

TEXT (Text entry) Elevation or other entry—up to 30 characters.

COMMENT (Text entry) Comment or specific specification for control point.

SIDESTRUC Sideslope or cut/fill structures.

TYPE Switchback centerpoint Center point for a switchback to be constructed.

Climbing turn 
centerpoint 

Center point for a climbing turn to be constructed.

Retaining wall A’ Starting point for construction of a retaining wall.

Retaining wall B’ Angle point or end point for a retaining wall.

Fill segment A’ Starting point for a fill segment.

Fill segment B’ Angle or end point for a fill segment (may be more than one).

Cut segment A’ Starting point of a cut segment.

Cut segment B’ Angle or end point for a cut segment (may be more than 
one).

Comment Comment or specific specification for sideslope structure.

PTGEN Point generic—generic point not identified above.

NAME/TYPE (Text entry) Label generic point—up to 30 characters. 
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Area data

Feature Attribute Value Description

BRAIDS Braided impact area (area impacted by OHV traffic, mapped 
along the outermost used alignments)—typically used only 
for major braided areas where impacts are being mitigated.

PARKING Parking area—highway vehicle parking area associated 
with trail head.

ACTION New New development.

Maintain Existing parking area—provide minor maintenance.

Replace Existing parking area—replace existing with new parking 
area.

Recondition Existing parking area—repair or improve. 

Expand Existing parking area—expand to mapped area.

Abandon/close Existing parking area—abandon or close.

TREATMENT None (default) No action necessary.

Grade and level Grade and level with on site material (may require clearing 
and brushing).

Gravel cap Cap existing surface with gravel (may require grading).

Pave Pave parking area with asphalt or concrete.

CAPPING (Numeric entry) Gravel capping depth.

COMMENT (Text entry) Comment or specific specification for parking area—up to 
30 characters.

AREAGEN Area generic—generic area not identified above.

TYPE (Text entry) Label for generic area—up to 30 characters.
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Appendix H: Examples of Trail Design Parameters and Specifications

 • Set of Design Specifications for a Utilitarian ATV Class Trail, Summer Use Only
 • Specification Guidelines for Sustainable OHV Trail Layout and Construction
 • Required Trail Design Parameters
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Set of Design Specifications for a Utilitarian OHV Class Trail,
Summer Use Only

Design elements Component Specifications

Tread width General 60 inches

Structures 72 inches over bridges 
60 inches over all other structures

Tread grade Range 3 to 10 percent target 
0 to 15 percent allowable

Average Up to 10 percent

Maximum 15 percent—short pitch maximum grade

Allowable maximum 50 feet—allowable length of individual maximum grade segment 
5 percent—total length of maximum grades as percentage of 
total trail length

Cross slope Target 3 to 8 percent desired final outslope 
2 to 4 percent on crowned

Allowable range 3 to 10 percent—allowable range of outslope

Clearing Height 8 feet, more than 4-inch diameter at breast height

Width 5 feet from tread centerline

Brushing Width 6 feet maintenance brushing from tread centerline

Height 8 feet

Turn radius Minimum 15 feet

Range 15 to 30 feet

Turn type Allowable turn types Simple, climbing, cut-through climbing, super-elevated

Water control spacing Spacing 100 feet maximum between features

Layout Guidelines Contour, curvilinear

Integrated water control with drainage to match natural micro 
drainage to the maximum extent possible

Bench construction Type Full

Tread surface Type Durable mineral, bedrock or hardened surface

Refer to the trail’s completed “Trail Management Objectives” (TMO) data form for specific project specifications.
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Specification Guidelines for Sustainable OHV Trail Layout and Construction

1.  Alignment—Trail is to be aligned along the natural contour of the landscape (contour curvilinear trail alignment), 

with climbing and descending runs up to a 10 percent grade as specified below.

2.  Grade—The average trail grade shall not exceed 10 percent (the 10 percent rule), and grade of any segment of the 

trail alignment should not exceed 50 percent of the sideslope grade of the slope it crosses (the half rule) (except for 

short segments within intergraded water control features); unless specifically approved. The maximum trail grade 

generally should not exceed 75 percent of the native sideslope or be longer than 50 feet or more than 5 percent of the 

entire trail length. Average and maximum grade value should be determined based upon native tread character and 

local environmental conditions. If standard average and maximum grades are exceeded, allowances for increased 

maintenance and/or tread hardening should be integrated into construction and long-term management plans. 

3.  Location—Trail layout is to avoid, to the greatest extent possible, areas with sideslopes less than 3 percent. For 

example, avoid flat bottoms, meadows, ridgelines, and natural benches. Trail layout should be on sloped areas to 

allow for the construction of intergraded drainage features. In general, the ideal trail location is on 10- to 60-percent 

sideslopes for straight runs, and on 10- to 22-percent sideslopes at climbing turn locations. 

4.  Flagging—Initial preconstruction reconnaissance trail centerline layout should not exceed 8 percent if water control 

is not integrated into the layout (minus 2 percent of final desired average grade). Final construction flagging with 

integrated water control (grade reversals) should not exceed 10 percent.  

5.  Cross slope—The final tread outslope should be specified at 3 to 8 percent. During construction, the tread surface 

should be shaped and compacted to a 4- to 7-percent outslope to allow for settling and compaction. On flat lying 

trails (sideslope less than 2 percent), the tread surface should be crowned with a 2- to 4-percent outslope from the 

center of the tread.

6.  Integrated drainage—Water control will be facilitated by the use of outslope, grade reversals, natural grade dips 

and the utilization of contour alignment through existing drainage crossings. Rolling grade dips may also be used 

where other methods are not applicable. Water bars are not to be employed at any time or at any location. Water 

will be directed off of the trail surface by one of the approved methods, at the minimum, using the following 

spacing interval as guidance—unless otherwise specifically approved:

 • On sideslope areas of less than 6 percent (trail grade 0 to 3 percent), ensure there is one water control feature 

for every 125 to 175 feet of alignment. 

 • On sideslope areas of 7 percent to 12 percent (trail grade 3 to 6 percent), ensure there is one water control 

feature for every 100 to 150 feet of alignment. 

 • On sideslope areas of more than 12 percent (trail grade more than 6 percent), ensure there is one water control 

feature for every 75 to 125 feet of alignment.

Note: Spacing of the water control feature is measured from the point of water discharge. 

7.  Water crossings—Trail grades must drop into all natural water crossings, including seasonal intermittent drainages, 

from both directions with a minimum grade of minus 4 percent for a length of at least 12 feet to the crossing site. 

This is to prevent stream capture by the trail alignment.
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8.  Full bench construction—On cutslope segments, full bench construction is required on areas unless an approved 

retaining wall is constructed to support the filled area. 

9.  Turns—A minimum of a 15-foot turning radius is required for OHV trail curves. Climbing turns should be utilized 

as the primary turn when gaining elevation. Standard climbing turns can be constructed on sideslope areas up to 12 

percent. Cut through climbing turns can be constructed on slopes up to 22 percent. Sideslopes more than 22 percent 

generally require a switchback and should be avoided. Superelevated or banked turns are allowable. 

10.  Durable tread—Trail tread surface must be of durable character for the intended use:

 • Compacted (by roller, vibrating plate compactor, or other approved method) on mineral soil

 • Bound aggregate (adequate fines in voids to prevent shifting under foot)

 • An approved trail-hardened surface. Short segments (less than 20 feet in length) of sand or washed gravel at 

stream crossings or unbound rubble across talus slopes are allowable, but no more than 1 percent of the tread of 

the entire trail may consist of such segments without prior approval. 
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Required Trail Design Parameters

The following parameters should be specified for any new construction, rerouting, or trail maintenance action:

Tread width (inches)—Trail travel surface width 

Tread width, structures (inches)—Minimum tread width over bridges and other structures 

Design surface

Type—Surface tread material and character

Obstacles—Character (for example, roots and rocks), percentage, and allowable size of obstacles

Protrusions—Percentage of obstacles more than 4 inches

Design tread grade 

Range (percent)—Allowable range

Target grade (percent)—Average grade desired

Short pitch maximum (percent)—Short pitch maximum grade

Maximum pitch density

 —Allowable length (in feet) of individual maximum grade segments 

 —Total length of maximum grades (a percentage of total trail length)

Design cross slope 

Target cross slope (percent)—Desired final outslope 

Maximum cross slope (percent)—Allowable range of outslope

Construction clearing

Width (feet)—Timber clearing from tread centerline

Design clearing

Width (feet)—Future maintenance brushing, specified from the tread centerline or the outer edge of the tread.

Height (feet)—Overhead brushing

Turn radius—Minimum range in feet

Turn type—Allowable turn types (simple, climbing, cut-through climbing, switchback, superelevated)

Water control spacing (feet)—Allowable maximum distance between water control features, such as drain dips or grade 

reversals, for different terrain/soil segments along alignment 

Weight loading (pounds)—Live weight loading requirements for bridge and decking structures based on allowed vehicle 

type and possible snow loading 
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In addition, sustainable trail design guidelines should be specified as an integrated component of any trail design.

Layout

 —Contour curvilinear alignment

 —Not to exceed specified average and maximum grades

 

Water control

 —Integrated drainage to match the natural terrain drainage patterns to the maximum extent possible

 —Designed to accommodate, at a minimum, a 25-year storm event

Bench construction—Full bench on sideslope trail segments

Tread surface—Durable mineral soil, bedrock, or hardened surface
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Appendix I: Technical Guidance

 • Climbing Turns—Concepts, Layout, and Plan Views
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Climbing Turns—Concepts, Layout, and Plan Views

A cut-through climbing turn (sweep turn) is a means of reversing trail direction while avoiding the design and 

construction difficulties, and the traffic flow restriction, of switchbacks. Ideally a sweep turn would reverse the trail direction 

while gaining enough elevation within the turn to preclude any entrenchment, and thus the possible need for a drainage ditch 

within the turn. “Entrenchment” (measured as trench depth) is the difference between tread level and slope surface at the 

outer tread margin (figure 1). As the trail leaves the turn, it must quickly climb out of the trench in a transition segment 

that’s called “runout (to daylight).” 

Figure 1.
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To truly understand the function and limits of sweep turns, several factors must be considered:

1.  The maximum trail grade allowed through the turn

2.  The average sideslope at the turn location

3.  The radius of the tread centerline as it goes through the turn

4.  The tangent point where turn begins (see figure 1) 

5.  The full arc angle at which the turn ends (see figure 1) 

6.  The runout length and the across sideslope grade

7.  Drainage through the turn

Maximum Trail Grade Through the Turn
In order to limit or avoid entrenchment, the trail must gain enough elevation through the turn to nearly match the 

elevation gain of the sideslope between the upper and lower tangent points. This results in a slope grade turn (standard 

climbing turn) instead of a cut-through climbing turn. But the factors controlling the grade are the type of use and the wear 

resistance of the tread material, rather than the desire to gain elevation. A maximum grade of 10 percent through the turn 

works for most soils and traffic types. If the soil is particularly wear resistant, and the traffic exerts little lateral pressure 

through the turn (e.g., hikers and livestock), trail grades up to 15 percent may work. Obviously, on poorer soils grades under 

10 percent may be necessary, which will increase the depth of entrenchment.

Note that a higher trail grade may have already been identified for the particular trail as its maximum allowable grade. 

Use of this grade through the turn is subject to two important cautions: 

1.  The physical tread conditions permitting that higher grade (e.g., a high percentage of rock or gravel in the substrate) 

must be confirmed onsite and not simply assumed to be present.

2.  The lateral displacement forces in turns, particularly from wheeled traffic, are considerably higher than in straight 

runs. Therefore it is wise to take a conservative approach to pushing grades through the turn unless frequent 

maintenance is planned for the trail.

Sideslope
The steepness of the sideslope relative to the rate of the trail’s climbing grade through the turn directly affects the depth 

of trail entrenchment. The trench depth is greater at the trail centerline, but it is the outer margin difference that forms the 

trench wall. To achieve no entrenchment at a 10 percent grade through the turn requires a sideslope around 11 percent; at 12 

percent grade the sideslope limit is around 14 percent. Sideslopes that gentle are rare in hilly country, so a certain amount of 

entrenchment is almost inevitable. The real question should be “when does the sideslope drive us away from climbing turns 

and toward switchbacks,” based on the amount of excavation and drainage construction required. My personal guide is to 

question the suitability of a climbing turn when the trench depth exceeds 2 feet and/or the runout length exceeds 20 feet at 10 

percent. That results in the general limits shown in table 1.  

Table 1—General limits for climbing turns. 

Curve radius 
(feet)

Sideslope limit 
(percent)

 8 25

 10 22

 15 20

 20 18
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Turn Radius

This is the measured distance between the staked radius point of the turn and the tread centerline through the turn. The 

size of the radius controls the tightness of the turn (a radius under 8 feet becomes a switchback in actual use) and needs to be 

matched to the intended trail user group(s). 

Once the sideslope steepness requires entrenchment to build an acceptable grade through the turn, the turn radius begins 

to have an effect on both the trench depth and the runout length. The entrenchment effect is illustrated in table 2 for a 10 

percent trail grade through the turn.

Table 2—Trench depth (in feet) at the upper tangent of a climbing turn.*

Sideslope 
(percent)

8-foot radius 
(feet)

10-foot radius 
(feet)

15-foot radius 
(feet)

20-foot radius 
(feet)

30-foot radius 
(feet)

30 2.6 3.2 4.8 6.4 9.6

25 1.8 2.3 3.4 4.5 6.8

20 1.1 1.4 2.1 2.7 3.7

15 0.4 0.5 0.8 1.1 1.6
 
*For trench depth at 12 percent trail grade, multiply by 0.26; for 15 percent sideslope, multiply by 0.68; for 20 percent sideslope, 
multiply by 0.79; for 25 percent sideslope, multiply by 0.84 for 30 percent sideslope. 

For trench depth at 15 percent trail grade, multiply by 0.18 for 20 percent sideslope, multiply by 0.47 for 25 percent sideslope, 
multiply by 0.61 for 30 percent sideslope. 

Tangent Angle
The less the sideslope percent, the wider the tangent angle is and the shorter the curve length (figure 2). If the trail grade 

and sideslope are matched so there is no entrenchment, the trail enters and leaves the turn at the tangent points (slope grade 

turn instead of a climbing turn). 

 

Figure 2.
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Full Arc Angle

Once entrenchment becomes a factor, things get more complicated at the upper tangent point. If the trail simply proceeds 

across the slope at the trail’s normal tangent angle and grade (10 percent), it will never rise out of its trench, so some trail 

realignment is necessary to preclude that. On sideslopes of 17 percent or more, this means continuing the turn beyond the 

upper tangent to the full arc point, and entering the runout from there. On sideslopes under roughly 17 percent, this presents 

another alignment problem—the tangent angle is so wide on gentle slopes that the transition from runout to normal trail 

alignment becomes a sharp turn at less than the minimum turn radius. The full arc must be adjusted to prevent that. To 

further complicate matters on gentle slopes, the turn radius itself influences where the full arc must end to accommodate 

both alignment and reasonable runout length. Tables 3a and 3b show both tangent-to-tangent and full arc angles for a 

10-percent trail grade through the turn. (Also see figure 1.)

Table 3a—Sideslope control of the full arc angle.

Sideslope 
(percent)

Angle between tangents 
(degrees)

Full arc angle 
(degrees)

 20 127 153

 25 136 158

30 143 162

Table 3b—The influence of turn radius on gentle sideslopes (in this case, 15 percent sideslope).

Radius at 15 percent sideslope 
(feet)

Angle between tangents
 (degrees)

Full arc angle 
(degrees)

8 112 123

10 112 125

15 112 130

20 to 30 112 132

  

Runout
The trail centerline stake placed at the full arc point is above the actual trail tread level, reflecting the fact that the trail 

is still entrenched at that point. We want to get out of the trench as quickly as possible, but without going above 10 percent 

trail grade. This means running the trail centerline from the full arc point across the sideslope for the distance necessary (the 

runout) to allow the trail’s grade to bring the tread level to the sideslope surface. When the sideslope is less than 17 percent, 

use the clinometer reading shown in table 4 for 15 percent sideslope; it will get you in the ballpark. (Also see figure 3.) When 

the sideslope is 17 or more percent, shoot a 0 percent clinometer reading across the runout distance.

Table 4—Runout (in feet) at clinometer readings (in percent) shot at centerline.*

Radius
(feet)

15 percent 
sideslope 

(runout in feet)

20 percent 
sideslope

(runout in feet)

25 percent 
sideslope

(runout in feet)

30 percent 
sideslope 

(runout in feet)

 8 9½ at 6 percent  8½ at 0 percent 16 at 0 percent 24 at 0 percent

 10 12 at 5 percent  10½ at 0 percent 20 at 0 percent 30 at 0 percent

 15 12 at 4 percent  16 at 0 percent 30 at 0 percent 45 at 0 percent

 20 15 at 3 percent  22 at 0 percent 41 at 0 percent 60 at 0 percent

 25 17 at 3 percent  27 at 0 percent 51 at 0 percent 75 at 0 percent

 30 19 at 3 percent  33 at 0 percent 62 at 0 percent 91 at 0 percent

*For runout distance at 12 percent trail grade, multiply by the table runout distance by 0.83; 
at 15 percent trail grade, multiply the table runout distance by 0.67. 
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This will all seem like a lot of referencing tables and shooting angles for what is really a pretty simple turn, and you’ll 

find that the pros at this game often simply “eyeball” the layout. But accurate eyeballing takes experience; using the tables, 

clinometer, and compass will gain you that experience much quicker than if you rely solely on hit-or-miss layouts in the field. 

The pros will also make use of even minor variations in sideslope, topography, and angles to shorten the runout and reduce 

the user’s temptation to shorten the turn abruptly (shortcut the turn).

Turn Drainage
In the ideal situation where there is no entrenchment, grade reversal drain points are incorporated into the trail legs, 

usually some 30 feet before entering the lower end of the curve and within 20 feet of leaving the upper end of the curve. 

Where entrenchment is included, the upper leg drain is placed within 10 feet of the end of the runout, and the lower leg drain 

is placed to catch and divert any downslope flow from the upper drain.

The more critical question is what to do for drainage through the turn, and the answer is dictated by the particular 

combination of use, tread erosion resistance, and surface moisture flow for the site. On tight-radius turns with short runouts 

there may be no undue erosion, so nothing need be done, but when the combined length of turn plus runout means 50 feet or 

more of water flow in the trench which carries water to the lower leg drain point, a ditch may be necessary along the inner 

margin of the turn. Note that this will widen the excavation through the turn by 2 to 4 feet. In extreme cases it may also be 

necessary to move the upper leg drain to a point in the runout trench, and construct it as a 20-feet-long grade dip with the 

drain outlet punched through the outer trench wall; unfortunately that will also increase the total length of the runout segment.

Turn Layout Problems and Solutions
There are a few questions to be answered in climbing turn layout that cause a good deal of head-scratching.

1.  How do I know what angle to use between the lower tangent and full arc points, and how do I measure that 

angle in the field? Use the full arc table (table 3) for the angle. Take the table into the field with you. It’s based on a 

10 percent trail grade, but will put you in the ballpark for grades between 8 percent and 12 percent.  

Figure 3.
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 Carry a compass with you—it can be used like a protractor (figure 4). Standing at the point on the trail 

centerline where you want to start the turn, align the east-west axis with the trail, and place the radius point stake 

along the north-south axis (it takes two people to do this accurately). Then stand at the radius point, align the north-

south axis with the radius line, and place the full arc point stake at the appropriate angle (for example, 130o). You 

can also locate the upper tangent (maximum entrenchment) point in the same manner. 

Figure 4.
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2.  How do I know what runout length is needed, and what clinometer reading to use for it? As with the angles, 

take table 4, the runout table, into the field with you. Wrapping copies of the tables in clear plastic packaging tape 

for use as field references sure beats doing trig calculations in the skeeters and rain!

3.  Do I need to find the midpoint of the tangent-to-tangent arc, and if so, how do I do that? It’s nice, but not critical, 

to locate that point. Stand at the radius point and shoot a level line (0 percent) to the trail centerline. (See figure 1.)

4.  The centerline excavation depth and the trench depth are different, and the centerline depth varies with the 

width of the tread while trench depth does not. As a construction control it would be good to mark the start-

of-runout (full arc) stake with one or the other, or perhaps both—so how do I calculate those depths? The 

simple answer is don’t, because it’s too much math to fiddle with in the field. Instead, use tables 5a through 5d 

below (take them with you). The best method is to use a centerline stake and also set an outer-tread-margin stake. 

Mark the outer-tread-margin stake with “trench” and the depth. If you use only a centerline stake, mark it with “CL 

exc.” and the depth. For reconstruction, mark the offset distance in a circle at the top of the stake (figure 5). It is 

poor practice to use only an outer-tread-margin stake marked with trench depth. 

Table 5a—Trench and centerline excavation depths for 15 percent sideslope.

Turn radius 
(feet)

Trench depth at tread margin 
(feet)

Centerline excavation at tread width 
(feet)

2 2.5 3 4 5 6 8

 8 0.4 0.5 0.5 0.6 NA NA NA NA

 10 0.4 0.6 0.6 0.7 0.7 NA NA NA

 15 0.6 0.7 0.8 0.8 0.9 1.0 1.0 1.2

 20 0.8 0.9 1.0 1.0 1.1 1.2 1.3 1.4

 25 1.0 1.1 1.2 1.2 1.3 1.3 1.4 1.6

 30 1.1 1.2 1.3 1.3 1.4 1.5 1.6 1.7

Table 5b— Trench and centerline excavation depths for 20 percent sideslope.

Turn radius 
(feet)

Trench depth at tread margin 
(feet)

Centerline excavation at tread width 
(feet)

2 2.5 3 4 5 6 8

 8 0.9 1.1 1.1 1.2 NA NA NA NA

 10 1.1 1.3 1.3 1.4 1.5 NA NA NA

 15 1.6 1.8 1.9 1.9 2.0 2.1 2.2 2.4

 20 2.2 2.4 2.4 2.5 2.6 2.7 2.8 3.0

 25 2.7 2.9 3.0 3.0 3.1 3.2 3.3 3.5

 30 3.3 3.5 3.6 3.6 3.7 3.8 3.9 4.1

Table 5c— Trench and centerline excavation depths for 25 percent sideslope. 

Turn radius 
(feet)

Trench depth at tread margin 
(feet)

Centerline excavation at tread width 
(feet)

2 2.5 3 4 5 6 8

 8 1.6 1.9 1.9 2.0 NA NA NA NA

 10 2.0 2.3 2.3 2.4 2.5 NA NA NA

 15 3.0 3.3 3.4 3.4 3.6 3.7 3.8 4.1

 20 4.1 4.4 4.4 4.5 4.6 4.7 4.9 5.1

 25 5.1 5.4 5.4 5.5 5.6 5.7 5.9 6.1

 30 6.2 6.4 6.5 6.6 6.7 6.8 6.9 7.2
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Table 5d— Trench and centerline excavation depths for 30 percent sideslope. 

Turn radius 
(feet)

Trench depth at tread margin 
(feet)

Centerline excavation at tread width 
(feet)

2 2.5 3 4 5 6 8

 8 2.4 2.7 2.8 2.8 NA NA NA NA

 10 3.0 3.3 3.4 3.4 3.6 NA NA NA

 15 4.5 4.8 4.9 5.0 5.1 5.3 5.4 5.7

 20 6.0 6.3 6.4 6.5 6.6 6.8 6.9 7.2

 25 7.5 7.8 7.9 8.0 8.1 8.3 8.4 8.7

 30 9.1 9.4 9.4 9.5 9.7 9.8 10.0 10.3

Figure 5.

Walls and Barriers
Climbing turns have the advantage over switchbacks in that the trail legs entering and leaving the turn are fairly 

well separated, somewhat reducing the temptation to shortcut the turn. But as the turn radius decreases below 20 feet this 

advantage wanes, and placing physical barriers like boulders or logs between the legs may be necessary. On very short-radius 

turns in less stable soils it may even be necessary to construct a rock or timber retaining wall in the lower turn backslope 

to support the upper turn tread margin and further discourage shortcutting. Such walls can also be used in the upper turn 

backslope to reduce the upslope reach of the backslope cut on steeper sideslopes.

   —Courtesy of Alaska Trails at http://alaska-trails.org
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Rolling Grade Dips for Drainage of OHV Trails
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—From “TRACS: Trail Assessment & Condition Surveys 2008 User Guide” (U.S. Department of Agriculture, Forest Service 2008).
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Appendix K: Trail Work

 • Glacier Gap Lake Trail Project Summary
 • Compeau Trail, Chena River State Recreation Area, Project Summary
 • OHV Trail Project Comparison Chart
 • Trail Work Compliance Considerations
 • OHV Trail Project Logistics Plan
 • Example Timber and Brush Clearing Crew Instructions
 • Example Construction Crews/Equipment Operators Instructions
 • OHV Trail Project Oversight Checklist
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Glacier Gap Lake Trail Project Summary

Project title Glacier Gap Lake Trail Reroute
Project date August 2007
Project type Sustainable curvilinear alignment—multiuse, multiple season
Tread Type   Native soil  Width  6 to 8 feet

Underlayment  None   Type  NA
Trail name Glacier Lake Trail
User types OHV, hikers, mountain bikers, snowmachines, crosscountry skiers, etc.
Management Issue Poor routing for hikers. Degraded trail conditions—braiding and erosion 

through lake inlet/outlet and large wetland area. Threat to cultural resources.
Location Mile 30 Denali Highway, AK

Lat. 63º5´22.483¨N.  Long. 146º14´34.857¨W.

A Sweco 480 trail dozer roughs out the trail bench on the Glacier Lake Trail trail above Rock Creek. The Sweco 480 is specially designed for 
trail work. It has a track width of 4 feet and a six-way blade that is 5 feet wide. Jon Underwood of Happy Trails, Inc., Fairbanks, AK, was the 
owner/operator for the project excavation.
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Land ownership Alaska Department of Natural Resources (DNR) 

Tangle Lakes Archaeological District
Managing agency or organization DNR, Division of Mining, Land and Water (DMLW)
Project cooperators Kara Moore, Land Manager (DNR)

Final layout and construction—Happy Trails, Inc. 

Condition assessment, prescription, proposed reroute layout, construction 
assistance, and oversight—
National Park Service–Rivers, Trails, and Conservation Assistance Program 
(NPS-RTCA) 

Technical guidance provided by NPS-RTCA 
Primary project contact

 Agency or organization

 Phone number and e-mail

Kara Moore
DNR, DMLW
907–269–8116, kara.moore@alaska.gov

Secondary project contact

 Agency or organization

 Phone number and e-mail

Kevin Meyer
NPS-RTCA
907–644–3575, Kevin_Meyer@nps.gov

Project dates

 Field work August 20 to 30, 2007—10 days onsite

Brief narrative project description: This project was initiated in 2004 to address management problems 
with the alignment—degradation issues, cultural resource impacts, etc. NPS-RTCA conducted a condition 
assessment and developed a prescription on the existing route and developed 2 reroute alternatives. After 
receiving public and agency comment, constructing a major reroute was chosen as the best alternative to 
provide a sustainable multiuse trail. Grant funds were secured by DNR in order to contract with Happy Trails Inc. 
for trail construction. The trail was designed to demonstrate sustainable layout and construction techniques— 
contour curvilinear alignment, controlled grade, integrated water control and full bench construction. The trail 
specifications called for a 7- to 8-foot wide tread, an average trail grade not to exceed 10 percent, integrated 
water control in the form of a 3- to 5-percent tread outslope and grade reversals, minimum 15-foot curve radii, 
and full bench construction on sideslopes steeper than 30 percent. 

The layout avoided ridge tops because they have a high probability of containing cultural material. Several 
minor adjustments of NPS-RTCA’s original alignment were made to avoid known cultural sites and improve 
routing. DNR project manager and State cultural staff availability onsite allowed for timely clearance and 
approval of minor route adjustments. Trail construction was completed with both a Sweco 480 trail dozer and a 
miniexcavator. The Sweco 480 was used to complete the actual trail bed construction, while the mini excavator 
was used to compact fill slopes, reduce root wads, replace vegetative mats, place stepping stones across Rock 
Creek, and do other finish work. Construction was monitored by NPS-RTCA and DMLW staff. Both were very 
happy with the quality of the construction and final completed trail.

After construction was completed, DMLW returned to seed and fertilize the trail. A total of 120 pounds of certified 
native seed and 500 pounds of fertilizer were applied with a hand spreader from an ATV.
 
The new trail route was scheduled to open for general public use after July 4, 2008. The initial closure was to 
allow the tread surface to dry out during spring breakup and the seed to become established prior to OHV traffic. 
DMLW will perform regular seasonal maintenance of the trail, including reshaping of the tread surface outslope 
with manual techniques, brush clearing, and maintenance of drains. 

Project outcomes: 3.2 miles of multiuse trail meeting sustainable design standards including contour curvilinear 
alignment, controlled grade, integrated water control, and full bench construction. 
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Crew size 3 layout, 3 construction (2 machine operators)
Production rate 

(layout, clearing and construction only) 

Does not include permitting, 

compliance and site-specific logistics.

Layout—222 linear feet/person hour or 0.34 miles/day.

Construction—211 feet/hour with both machines running, 0.40 miles/day

Seeding—1,056 linear feet/person hour, or 1.60 miles/day (total of 16 person 
hours for hand seeding and fertilizing)

Equipment Sweco 480 trail dozer, John Deere 27C miniexcavator, ATVs
Supplies About 200 gallons of diesel, shovels, McLeod, loppers, 120 pounds of native 

seed, 500 pounds of fertilizer
Total onsite labor hours Total 306 hours—230 construction, 16 seeding, 60 onsite layout 
Overall project cost $17,144.00—Does not include hourly costs for agency person, layout, or 

monitoring.

Major preproject work done: Initial assessment and reroute layouts by NPS-RTCA, grant application and grant 
paperwork, project logistics planning, cultural clearance, permit review and environmental compliance. 
Estimated person hours preproject 590
Estimated installation costs 

(onsite construction, without logistics)

Materials 

(dollars) 

Equipment 

(dollars) 

Labor 

(person hours)

Approximate costs/labor 

per linear foot 
1.01   0.80  0.014

Approximate costs of labor 

per 100 linear foot
101.44    79.50 1.36

Estimated cost of labor per mile 5,357.50  4,200.00 71.86
Major funding source(s) Alaska State Parks Recreational Trails Program

Matching provided by DNR–DMLW

Special logistics requirements: The nearest fueling station was an hour away in Paxson, making the time for a 
refueling trip at least 2 hours. The Denali Highway is a long way from any major repair area, so if the equipment 
needed repair, progress on the trail would have been stalled for at least 2 days. 

Unanticipated costs or challenges: Silty clay soil texture at site was very difficult to work with when wet. 
The soil has very poor infiltration rates so a slippery, muddy surface quickly developed during wet periods. 
This increases the probability of surface ruts from use and having a muddy surface during breakup and wet 
periods. Seeding the tread surface was a recommended mitigation method implemented following construction. 
Additional seeding and fertilizer applications may be needed to encourage the development of a vegetated trail 
surface to reduce long term maintenance issues associated with the limitations of this soil type. 

Recommendations for future efforts: Use a hand crew during construction to help compact fill slopes, replace 
vegetation mats, and do final shaping of drainage features. Exaggerate the outslope in drains to reduce ponding 
in drain dips. 
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The Glacier Lake Trail was designed as a 7- to 8-foot wide 

tread with a full bench. Here the Sweco 480 is digging 

the grade down to native material to meet the full bench 

specification.

At nearly 10,000 pounds and 90 turbo charged horses, the 

Sweco 480 is well equipped to handle the many large rocks 

encountered along the alignment.

Trail specifications included contour curvilinear alignment, 

controlled average grade (not to exceed 10 percent), and 

integrated water control. 

Detailed photo of an integrated water control feature. Arrows 

show the direction of drainage off the tread within a grade 

reversal. A grade reversal or other water control feature was 

integrated into the alignment every 100 feet on average.

Drainage 
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Superelevated turns also are integrated into the alignment. 

This design element reflects the heavy expected use of the 

trail by ATVs. The outside edge elevation works with the 

forces exerted on the tread by the ATVs as they traverse the 

turn. 

The use of a miniexcavator was an important element of 

the project. It was used to compact fill slopes, shape back 

slopes, reduce root wads and place stripped vegetation mat 

on exposed soil.
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Project title Compeau Trail, Chena River State Recreation Area
Project date May to October 2006
Project type Sustainable curvilinear alignment, multiuse, multiple season
Tread Type   Native soil   Width  7 to 8 feet 

Underlayment  None required   Type  NA
Trail name Compeau Trail
User types OHV, snowmachine, mountain biker, hiker, horse, crosscountry skiers, cabin users
Management issue Demonstrate sustainable trail design and construction with a Sweco 480 trail dozer
Location Chena Recreation Area, trailhead milepost 29.9, Chena Hot Springs Road, AK 

Lat. 63º53.513´N.    Long. 146º41.234´W. 

Compeau Trail, Chena River State Recreation Area, Project Summary

A segment of the Compeau Trail running through birch forest displaying sustainable design elements: curvilinear contour alignment, integrated 
water control (outslope, grade reversals), and full bench construction. The Compeau Trail was one of the first multiple use trails constructed in 
the Alaska Interior to integrate sustainable design criteria.
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Land Ownership Alaska Department of Natural Resources (DNR)
Managing agency or organization Alaska State Parks—Chena Recreation Area
Project contractors Layout—Mike Shields, Palmer, AK 

907–746–2515

Construction—Happy Trails, Inc., Fairbanks, AK 907–451–557
Technical guidance provided by National Park Service–Rivers Trails and Conservation Assistance 

Program (NPS-RTCA) 
Primary project contact

 Agency or Organization

 Phone number and e-mail

Brooks Ludwig, Chief ranger

Alaska State Parks, Northern Region

907–451–2695; brooks_ludwig@dnr.state.ak.us
Secondary project contact

 Agency or Organization

 Phone number and e-mail

Kevin Meyer 

NPS-RTCA

907–644–3575, Kevin_ Meyer@nps.gov
Project dates May to October 2006

Brief narrative project description: The project was initiated to provide a sustainable, multiple season, 
multiuse trail from the central valley of the Chena Recreation Area to a ridgetop fireline constructed in 2004 
and then continuing on to a recreation cabin on the Upper Colorado Creek drainage. From the beginning, the 
project was formulated to demonstrate sustainable layout and construction techniques: contour curvilinear 
alignment, controlled grade, integrated water control and full bench construction. It also provided the opportunity 
to demonstrated the utility of the Sweco 480 trail dozer for trail construction in Alaska. The Sweco 480 is a 
10,000-pound, 4-foot wide, turbo-powered, 83-horsepower dozer with a 5-foot wide blade specifically designed 
for trail construction. 

Sustainable layout concepts and construction specifications were provided to State Parks by the NPS-RTCA 
Program as part of a two year cooperative trail planning and assessment project between the two agencies. 
The trail specifications called for an 8-foot wide tread to accommodate the passing of two snow machines, an 
average trail grade not to exceed 10 percent, a maximum trail grade of 15 percent for no more than 50 feet, 
integrated water control in the form of a 3- to 5-percent tread outslope and grade reversals (specified on an 
interval based upon sideslope), minimum 15-foot curve radii, and full bench construction on sideslopes more 
than 30 percent. Preliminary layout design routed the preferred alignment on the upper flanks of southern facing 
sideslopes to avoid the need for expensive drainage crossing structures (culverts, bridges, fords) and minimize 
cold, wet, northern aspects. It also avoided fall lines (running directly up slopes), ridge tops, and terrain of less 
than 3-percent slope to avoid water management problems. A contract was awarded to Mike Shields, a private 
trails consultant out of Palmer, AK, to do the final on-the-ground centerline layout alignment flagging/blazing 
(with integrated water control) and to provide a mileage log and construction notes. The layout of the entire 12.6 
miles required 21 days using a 2-, and at times 3-, person crew. The steep and rugged terrain, heavy thickets of 
timber, and remoteness presented a challenging environment for the layout task.

A variety of techniques for initial clearing were used including: the use a fire suppression crew, a SAGA trails 
crew, and various combinations of State Parks staff. Again the terrain, remoteness, and thick density of the 
cover presented many challenges and the clearing effort developed into one of the more costly elements of 
the project. Approximately 4,284 person hours were required to clear approximately 8 miles. As the project 
progressed, approximately 4 miles were cleared directly by the Sweco 480. This created large debris piles along 
the alignment in some areas that could benefit from additional cleanup.
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Brief narrative project description (continued): The construction of the trail was contracted to Jon Underwood 
of Happy Trails Inc., a local Fairbanks trail contractor who used a Sweco 480 trail dozer to construct the trail 
along the flagged alignment. Some minor modifications of the flagged route were required to adjust to localized 
soil conditions, drainage issues, and construction methods. These included modifying the size and location of 
some of the flagged in grade reversals and slightly modifying a few of the climbing turns. The Sweco 480 proved 
to be adequate for the task of constructing the 8-foot wide tread across the rugged terrain, and its small width 
help contain the overall width of the disturbance. This would have been a problem with larger equipment. The 
introduction of a supporting tracked miniexcavator would have been valuable in the areas where the Sweco 480 
was required to strip and clear timber along the alignment. Some late seasonal thawing delayed final shaping 
in a few segments, but generally the tread configuration was laid in the first initial pass by the Sweco. The 
constructed trail served as a daily access route for equipment operations as they extended along the route. This 
allowed the dozer operator to assess and refine the function (water management and tread surface durability) 
and flow (riding characteristics) of the trail as the construction progressed. Final finish work was completed as 
the trail dozer worked its way back from the end of the trail alignment near the end of the contract period. 

Construction was continuously monitored by State Parks staff to insure that it met project specifications. NPS-
RTCA also provided a qualitative assessment. Both State Parks and NPS-RTCA were very pleased with the 
quality of the work, attention to detail displayed by the contractor, and efficiency of the operation.

Public use of the trail alignment will be restricted during breakup (between April 15th and June 15th) because 
the soils of the tread surface are very sensitive to impact (rut formation and subsequent water channeling) 
during that period. Because of the nature of the tread surface soils, the alignment will require regular seasonal 
maintenance to reshape the tread surface outslope (by dragging or raking) and occasional clearing of brush. 
State Parks also intends to conduct regular monitoring of tread conditions to document sustainability and to 
quantify maintenance frequency requirements.

Project outcomes: 12.6 miles of multiuse trail meeting sustainable design standards consisting of: contour 
curvilinear alignment, integrated water control, controlled grade and full bench construction. Demonstration of 
the utility of the Sweco 480 trail dozer for Alaska construction.
Crew size 3 layout, 1 to 8 timber clearing, 2 construction
Production rate 

(approximate linear feet/hour/crewmember)
Layout—0.7 mile/day/crew

 Timber clearing—highly variable (6 to 15 feet/hour/person)

Construction—0.31 miles/day (165 feet/dozer hour)
Equipment Sweco 480 trail dozer, ATVs and ATV trailers
Supplies Dozer and chain saw fuel
Total onsite labor hours 3,760
Overall project cost 

(layout, clearing and construction only) 

Does not include permitting, compliance and 

site-specific logistics.

Approximately $144,000, or $11,428/ mile 
Note: This project was conducted very efficiently. For future estimation 
purposes use $13 to 15,000/mile, plus structures. For example, with a 
project requiring bridges, retaining walls, or trail hardening, costs could 
go as high as $20,000 to $50,000/mile.

Major preproject work done: Project planning, preliminary layout, budgeting, contracting for layout, permit 
review and environmental compliance. Cultural clearance.
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Estimated person hours preproject 400
Estimated installation costs 

(onsite construction without logistics)

Materials 

(dollars)   

Labor 

(person hours) 

Diesel/gas Layout   

  

Clearing Construction

Approximate costs per foot 0.03  0.01    0.06 0.01
Approximate costs per 100 feet 2.85  0.63    6.40 1.20
Estimated costs per mile 150.80 33.30  340.00 64.00
Major funding source(s) State budget line item. Thank you Representative Mike Kelly and the 

Interior Delegation. (NPS-RTCA work through a no cost cooperative 
agreement)

Special logistics requirements: Base and spike camps for layout and clearing crews. Base camp for 
construction crews. Site transport for heavy equipment.

Unanticipated costs or challenges: Expense and difficulty in fielding clearing crews in steep terrain with heavy 
cover—especially distant from base camp. The lack of drinking water along ridges to support clearing crews 
limited the option of spike camps.

Recommendations for future efforts: Layout larger sized grade reversals—with a minimum 20- to 25-foot 
change in grade. Increase turn radii on climbing turns to 25 feet where possible (see note below) to better 
accommodate snowmachine grooming operations. Fully hand clear timber along the route to the full clearing 
limits. Time the clearing operations to work just ahead of the construction so the clearing crews can use the 
partially constructed trail to support field operations; i.e. mobilizing/demobilizing daily crews, supporting remote 
spike camps, and providing for emergency evacuation in case of injury. Use a tracked excavator to support 
construction, particularly with berm and backslope shaping, drain development, and clearing operations. 

Note about turn radii from Mike Shields: Cut-through climbing turns (also known as sweep turns), no matter 
what their radius, only work on sideslopes of 22 percent or less. At 30 percent sideslope, switchbacks utilizing 
a constructed turning table are the only realistic option, and their maximum practical radius is somewhere 
between 10 and 15 feet, depending on slope steepness. With between 22 and 30 percent sideslope we 
have to use a cut-through turn, which is a fairly crude way to start a climbing turn and complete it as a semi-
entrenched switchback. About half the turns on Compeau are standard climbing turns, the rest are cut-throughs. 
Unfortunately, there’s a limit to designing wide radius turns for snowmachines (which usually have a minimum 
design turn radius of 30 feet) on slopes over 25 percent.
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General view of the forested high ridges and steep sideslopes characteristic 
of the terrain along the Compeau Trail, AK.

A Sweco 480 trail dozer similar to the one used to construct the Compeau 
Trail. The Sweco 480 is a 4-foot wide machine with a 5-foot wide blade. 

This photo shows an example of the roughed in double-wide, two-tiered pass 
the Sweco 480 had to make to meet the 8-foot tread width specification.

One of the many grade reversals integrated into the trail alignment to make 
sure that water does not flow on average for more than 100 feet along the 
tread surface. 
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One of several climbing turns. Note the maintained uniform grade 
through the turn and good vertical separation between the upper and lower 
approaches.

One of the areas where the Sweco 480 was used to directly clear timber 
from the alignment. Note the trees pushed into the forest.

15-percent grade

A portion of the ridgetop fireline used to access the Compeau trail. Note 
the fall-line alignment and lack of integrated water control—a few of the 
features that limit the sustainability of this adapted trail segment.
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Trail Work Compliance Considerations
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Example Timber and Brush Clearing Crew Instructions

(Please read to all crew members)

1.  Clear along the flagging line (specify color). The flagging marks the centerline of the trail corridor. You may have 

used flagging to mark the outer edge of the bench cut. If so, adjust the clearing width accordingly.

2.  Leave all the flagging in place—at eye level. It is okay to cut trees or brush above the level of flagging, but do not cut 

down or remove trees or brush that the flagging is hanging on!

3.  Clear along both sides (upslope and downslope) of the flagging line for 6 to 7 feet from the centerline. Try to feather 

the edges along the outside 1 to 2 feet of the cut to help soften the hard edges of the clearing. The specified final 

clearing width is 12 feet, +/- 2 feet.

4.  High stump any trees more than 6 inches d.b.h. by leaving a 3-foot high stump to facilitate leverage during grubbing 

operations. Cut off smaller material at 8 to 12 inches. Make a flat top cut as much as possible (sharp points are 

dangerous).

5.  Limb and buck larger diameter logs into 6- to 7-foot lengths. It is not necessary to stack large logs—they will be 

cleared with heavy equipment. Clear smaller material off the trail corridor. Leave a narrow cleared path along the 

corridor for foot travel.

6.  All brush, small trees, and tops from larger trees should be scattered outside the trail corridor to reduce their visual 

impact. It is best to drag and scatter brush upslope with the cut ends pointing away from trail, but it is okay to hide it 

behind or within heavy brush or well below the trail. 

Specific questions on clearing should be referred to: _____________________________________________    

 

 Phone________________________________________

 Radio contact__________________________________
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Example Construction Crews/Equipment Operators Instructions

1.  A detailed trail alignment map and trail segment description exists for the trail. Please obtain a copy, become 

familiar with it, and use it as a reference during construction.

2.  The trail construction corridor has been cleared of trees and large brush for a width of about 12 feet. Centerline 

flagging has been retained within the corridor. Flagging (specify color) denotes the center of the final trail tread. 

Double flagging denotes the lowest point of drainage features along that centerline.

3.  The specifications for construction are as follows (figure 1):

 • Final trail tread width—84 inches

 • Surface roughness—no obstacles more than 3 inches in the tread

 • Outslope—initial construction outslope specification is 5 to 8 percent 

 —final design outslope after settling is 3 to 6 percent 

Cross section of a trail alignment

Trail tread

5 to 8 
percent

Backslope

Figure 1—Diagram of trail tread construction outslope.
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4.  The trail layout has integrated drainage features in the form of grade reversals. These are designed changes in grade 

for 15- to 25-foot segments every 75 to 100 feet on average along the trail. It is critical that these grade reversals be 

retained during construction. That is the primary reason that centerline flagging is retained along the alignment and 

the bottom of the grade reversals are double flagged. When constructing the trail, the final grade when entering and 

leaving the lowest point in the grade reversal must be at least +3 percent in both directions (figure 2).

Figure 2—Diagram of a grade reversal. This illustration exaggerates the differences in trail grade to show the reversal.

Cross section of an ascending trail alignment as flagged

Negative 3 to 5 percent 
descending trail segment
for 15 to 25 feet

Positive 5 to 10 percent
ascending trail segment legs
for 75 to 100 feet

5.  Backslopes should be cut back to a 2:1 angle on sideslopes of less than 80 percent and 1:1 on side slopes more than 80 

percent.

6.  All benches should be full bench construction. Fill segments will be subject to approval.

7.  Spoil from bench cuts should be side cast and scattered down slope. Spoil, root wads, cleared timber, and organic 

mats should be broken up and scattered to facilitate outslope drainage and reduce visual impact. This may best be 

accomplished using a tracked excavator. Clumps and piles of debris should be reduced to less than 1 cubic foot. 

Organic material may be retained for a scattered capping on backslope and faceslope cuts.

Specific questions on clearing should be referred to: _____________________________________________   

  

 Phone________________________________________



Appendix K: Trail Work

296

Tr
ai

l W
o

rk

K
OHV Trail Project Oversight Checklist

Layout
 Trailhead and desired destination(s) linked Meets ❏ Fails ❏ Exceptions____________________

  Positive control points linked Meets ❏ Fails ❏ Exceptions____________________

  Negative control points avoided Meets ❏ Fails ❏ Exceptions____________________

 Quality of layout Good ❏  Poor ❏ Problems_____________________

  Upland and sideslope siting maximized Good ❏  Poor ❏ Problems_____________________

  Sideslope placement Good ❏  Poor ❏ Problems_____________________

  Lowland siting minimized  Good ❏  Poor ❏ Problems_____________________

  Water crossings Good ❏  Poor ❏ Problems_____________________

  Ridge crossings Good ❏ Poor ❏ Problems_____________________

  Support structures Good ❏  Poor ❏ Problems_____________________

  Turn bench location Good ❏ Poor ❏ Problems_____________________

  Turn centerpoint location Good ❏  Poor ❏ Problems_____________________

  Minimum turn radius Good ❏  Poor ❏ Problems_____________________

  Turn layout Good ❏  Poor ❏ Problems_____________________

 Contour curvilinear alignment Meets ❏ Fails ❏ Exceptions____________________

  Drainages dipped into and out of Meets ❏ Fails ❏ Exceptions____________________

 Average grade specification Meets ❏ Fails ❏ Exceptions____________________

 Maximum grade specification Meets ❏ Fails ❏ Exceptions____________________

  Percentage of total trail length Meets ❏ Fails ❏ Exceptions____________________

 Integrated water control Meets ❏ Fails ❏ Exceptions____________________

  Specified control spacing Meets ❏ Fails ❏ Exceptions____________________

 Flagging and staking Meets ❏ Fails ❏ Exceptions____________________

  Spacing and visibility requirements Meets ❏ Fails ❏ Exceptions____________________

  Durable flagging and stakes Meets ❏ Fails ❏ Exceptions____________________

  Provides linear distance stations Meets ❏ Fails ❏ Exceptions____________________

  Trash or debris removed Meets ❏ Fails ❏ Exceptions____________________

 Required documentation provided Meets ❏ Fails ❏ Exceptions____________________

 Other layout comments

Clearing
 Specified alignment followed Meets ❏ Fails ❏ Exceptions____________________

 Flagging retained (if required) Meets ❏ Fails ❏ Exceptions____________________

 Clearing to specified limits Meets ❏ Fails ❏ Exceptions____________________

  Width  Meets ❏ Fails ❏ Exceptions____________________

  Height  Meets ❏ Fails ❏ Exceptions____________________

 Quality of edge feathering Meets ❏ Fails ❏ Exceptions____________________

 Minimum diameter size brush removal Meets ❏ Fails ❏ Exceptions____________________
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 Stump height requirement Meets ❏ Fails ❏ Exceptions____________________

 Clean flat cuts on small diameter material Meets ❏ Fails ❏ Exceptions____________________

 Brush disposal Meets ❏ Fails ❏ Exceptions____________________

  Scattered or reduced volume Meets ❏ Fails ❏ Exceptions____________________

  Visibility Meets ❏ Fails ❏ Exceptions____________________

  Cut edge  Meets ❏ Fails ❏ Exceptions____________________

  Up or down slope as specified Meets ❏ Fails ❏ Exceptions____________________

 Cleared walking corridor provided Meets ❏ Fails ❏ Exceptions____________________

 Trash or debris removed Meets ❏ Fails ❏ Exceptions____________________

 Proper fuel storage Meets ❏ Fails ❏ Exceptions____________________

 No evidence of fuel spills Meets ❏ Fails ❏ Exceptions____________________

 Food storage (in bear country)  Meets ❏ Fails ❏ Exceptions____________________

 Required documentation provided Meets ❏ Fails ❏ Exceptions____________________

 Other clearing comments

New construction/reroutes
 Tread  Meets ❏ Fails ❏ Exceptions____________________

  Alignment layout followed Meets ❏ Fails ❏ Exceptions____________________ 

  Flagged grade reversals cut in Meets ❏ Fails ❏ Exceptions____________________ 

  Positive grades out of reversals (+3 percent) Meets ❏ Fails ❏ Exceptions____________________

  Width specifications Meets ❏ Fails ❏ Exceptions____________________

  Full bench construction Meets ❏ Fails ❏ Exceptions____________________

  Outslope specifications Meets ❏ Fails ❏ Exceptions____________________

  Surface roughness specifications Meets ❏ Fails ❏ Exceptions____________________

  Obstacle specifications  Meets ❏ Fails ❏ Exceptions____________________

  Surface compaction specifications Meets ❏ Fails ❏ Exceptions____________________

  Backslope cut specifications Meets ❏ Fails ❏ Exceptions____________________

  Vegetation mat or debris scattering specifications 

    Meets ❏ Fails ❏ Exceptions____________________

  Berm removed Meets ❏ Fails ❏ Exceptions____________________

  Slough removed Meets ❏ Fails ❏ Exceptions____________________

  Lower slope fill areas compacted Meets ❏ Fails ❏ Exceptions____________________

  Drainages dipped into and out of Meets ❏ Fails ❏ Exceptions____________________

  Vegetative buffer at stream crossings provided Meets ❏ Fails ❏ Exceptions____________________

 Fill disposal  Meets ❏ Fails ❏ Exceptions____________________

  Side cast  Meets ❏ Fails ❏ Exceptions____________________

  Under maximum volume limits Meets ❏ Fails ❏ Exceptions____________________

  Disposal sites Meets ❏ Fails ❏ Exceptions____________________

  Fill sites  Meets ❏ Fails ❏ Exceptions____________________

  Quality of finish Good ❏ Poor ❏ Problems_____________________

 Other tread comments
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 Structure construction Meets ❏ Fails ❏ Exceptions____________________

  Proper locations Meets ❏ Fails ❏ Exceptions____________________

  Meets design specifications Meets ❏ Fails ❏ Exceptions____________________

  Correct materials Meets ❏ Fails ❏ Exceptions____________________

  Appropriate construction methods Meets ❏ Fails ❏ Exceptions____________________

  Construction quality Good ❏ Poor ❏ Problems_____________________

  Other structure comments 

 Trash or debris removed Meets ❏ Fails ❏ Exceptions____________________

 Proper fuel storage Meets ❏ Fails ❏ Exceptions____________________

 No evidence of fuel spills  Meets ❏ Fails ❏ Exceptions____________________

 Food storage (in bear country) Meets ❏ Fails ❏ Exceptions____________________

 Required documentation provided  Meets ❏ Fails ❏ Exceptions____________________

 Other new construction/reroute comments 

Maintenance actions
 Work on proper segments conducted  Meets ❏ Fails ❏ Exceptions____________________

 Width specs  Meets ❏ Fails ❏ Exceptions____________________

 Water control Meets ❏ Fails ❏ Exceptions____________________

  Spacing requirements  Meets ❏ Fails ❏ Exceptions____________________

  Properly constructs structures Meets ❏ Fails ❏ Exceptions____________________

 Berm removed Meets ❏ Fails ❏ Exceptions____________________ 

 Slough removed Meets ❏ Fails ❏ Exceptions____________________ 

 Outslope reshaped to specs Meets ❏ Fails ❏ Exceptions____________________

 Tread compacted to specs Meets ❏ Fails ❏ Exceptions____________________

 Excess soil properly disposed Meets ❏ Fails ❏ Exceptions____________________

 Clearing limits brushed Meets ❏ Fails ❏ Exceptions____________________

 Low stumps to specifications Meets ❏ Fails ❏ Exceptions____________________

 Vegetation debris properly disposed Meets ❏ Fails ❏ Exceptions____________________

 Trail hardening Meets ❏ Fails ❏ Exceptions____________________

  Proper locations Meets ❏ Fails ❏ Exceptions____________________

  Specified length Meets ❏ Fails ❏ Exceptions____________________

  Specified width Meets ❏ Fails ❏ Exceptions____________________

  Depth, volume, diameter Meets ❏ Fails ❏ Exceptions____________________

  Correct materials Meets ❏ Fails ❏ Exceptions____________________

  Appropriate construction methods Meets ❏ Fails ❏ Exceptions____________________

  Construction quality Good ❏  Poor ❏ Problems_____________________

  Other trail hardening comments 
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 Structure maintenance Meets ❏ Fails ❏ Exceptions____________________

  Proper locations  Meets ❏ Fails ❏ Exceptions____________________

  Meets design specifications  Meets ❏ Fails ❏ Exceptions____________________

  Correct materials  Meets ❏ Fails ❏ Exceptions____________________ 

  Appropriate construction methods Meets ❏ Fails ❏ Exceptions____________________

  Construction quality Good ❏  Poor ❏ Problems_____________________

  Other structure maintenance comments 

  Proper material handling Meets ❏ Fails ❏ Exceptions____________________

  Trash or debris removed Meets ❏ Fails ❏ Exceptions____________________

  Proper fuel storage Meets ❏ Fails ❏ Exceptions____________________

  No evidence of fuel spills  Meets ❏ Fails ❏ Exceptions____________________

  Food storage (in bear country) Meets ❏ Fails ❏ Exceptions____________________

  Required documentation provided Meets ❏ Fails ❏ Exceptions____________________

  Other material handling comments 
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Draft

Appendix L: Job Hazard Analysis
 • Example JHA—Trail Condition Surveys (TRACS)
 • Example JHA—Trail Maintenance and Construction
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Example JHA—Trail Condition Surveys (TRACS)
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Example JHA—Trail Maintenance and Construction
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